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OU RECEIVE much advice to the effect that you 

should modernize plant and equipment. Some- 
times you are irked by this haranguing, especially 
when you review the quantity of orders in the works. 
Your impatience is natural, but hardly justified. 


Your sincere advisers are saying: \We urge you 
to manufacture at the lowest possible unit cost, what- 
ever your volume. We believe that economical 
manufacture is especially important when volume of 
production is low, in order that you may have greater 
net profit and therefore greater competitive ability. 
We believe that the use of modern equipment, 
substituted for obsolete or unsuitable equipment, will 
do most to increase your net profit.” 


If you plant men are to do a thorough job in seeking 
competitive ability for your employers you must give 
earnest consideration to this sound advice. 
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Ask Your Maintenance Man! 


Lise FA 4 * 
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Fro, 


Ask him where dust, dirt, moisture, drip- 
ping water, or even destructive gases are pres- 
ent. Those drives in out-of-the-way places, 
where motor windings become clogged or 
moisture-soaked. ... Ask him to study the 
Allis-Chalmers Enclosed Fan-cooled Motors, 
approved by the Underwriters for dusty loca- 
tions, and where explosive gases.are present. 
... Ask him to notice how these motors have 
the same sturdy construction, liberal design, 
and unexcelled insulation, that for years have 
been characteristic of Allis-Chalmers motors. 
... Ask him to note also, how these enclosed 
fan-cooled motors are as easily accessible, and 
with no greater number of parts than a 
standard open motor. . . . Ask him to write 
for Leaflet 2124, on the Enclosed Fan-cooled 










Motor, and Leaflet 2125A, on the Explosion- se 


proof Motor. 














Allis-Chalmers En- 
closed Fan - Cooled 
Motors are as readily 9 ; 
accessible as those of 47 .... € J 77 
the open type. : ee -, 


































Type ARZ En- 
closed Fan-cooled 
Motors are useg 
on all Allis-Chg 
mers Centrif 
Vibrating Scg 
because 4% 
motors a 
protected 
dust, 
water. 
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en in a foundry atmos- 
ere laden with iron 
st and fine sand, type 
RZ Motors_ operate 
without trouble. This 
otor operates a tum- 
bling barrel for cleaning 
small iron castings. 


s driving rotary stock screens in a 
baper mill. his mill uses 15,000 
s-Chalmers motors, many of them 
AS protection against gases, acids 
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PLANNED LIGHTING 


Details of the lighting systems of the new 
Western Electric Plant at Point Breeze, Md. 


N THE design of the 
lighting systems at the 
Point Breeze Works of 

the Western Electric Com- 
pany, special study was given 
to the quality of light, effi- 
ciency of utilization, simplic- 
ity, and convenience of opera- 
tion. These four requirements 
were considered as important as that of pro- 
viding the proper lighting intensity. In certain 
cases lighting fixtures of special design were 
selected to conform to and appropriately har- 
monize with the architectural treatment of the 
building. 

Each manufacturing building is provided 
with a substation, in which the current as sup- 
plied to the plant at 13,800 volts is transformed 


W. A. HALLIDAY 


Electrical Engineer, Western Electric Company 


AND 


R. G. HORNBERGER 


Electrical Engineer, The H. K. Ferguson Company 





to 440 volts, and from which 
the power and lighting systems 
are fed. Each substation is 
designed for its specific power 
requirements. The lighting 
system in each unit receives 
its current from 440-volt 
feeders. 

These feeders lead to cen- 
tral distribution points, at which are mounted 
three-phase, air-cooled, Y-connected auto- 
transformers with zigzag connections, the neu- 
tral of each transformer being connected sol- 
idly to ground. By means of 440-volt distribu- 
tion, copper economies were realized in the 
system. The lighting transformers were 
mounted in the roof trusses of the building at 
strategic points. The zigzag connections of these 





Inside the plant area street lighting is furnished from standard units placed inside the sidewalk. Entrance 
lighting is controlled at the gates. 
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An average intensity of 14 foot-candles, at a desk 
height of 30 in., is provided in the general offices. 


transformers help to balance the 
three phases of the load and, at the 
same time, effectively damp out any 
third harmonics which may be pres- 
ent in Y-Y connected systems. The 
transformers were designed especial- 
ly for three-phase, four-wire lighting 
systems. They have characteristics 
that warrant a more extensive appli- 
cation of this type of transformer to 
new lighting installations. They pro- 
vide three-phase, four-wire, second- 
ary energy at 115 volts, line to neu- 
tral, and 200 volts, line to line. 

Distribution is made at this voltage 
to branch distribution cabinets, which 
arrangement reduced considerably the 
secondary voltage drop over the drop 
that would have resulted from the 
use of 115-volt, single-phase distribu- 
tion. A typical transformer installa- 
tion is shown in an accompanying 
illustration. 

In the manufacturing areas, branch 
distribution cabinets equipped with 
control contactors and service cutout 
panels were mounted in groups in the 
trusses at central points of electrical 
load. Where the roof height made it 
necessary to mount these groups over 
16 ft. above the floor, access ladders 
and platforms were provided for their 
maintenance. The branch cabinets 
were designed especially for applica- 
tion to this system and were made in 
two sizes to provide for 21 and 33 
circuits. Each of the three phases is 
separated in the cabinet by barriers. 
No switches were included in these 
cabinets, and fuses were provided in 
one side only of each branch circuit 
because the other side is grounded to 
neutral. In most cases there are two 
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branch cabinets to each transformer. 


Branch lighting circuits are thrown 
on and off in groups of six by means 
of contactors which are controlled by 
pushbuttons on the columns. The in- 
cluded diagram il- 


bays and at points 
where there might be 
considerable vibration, 
shock-absorbing sockets 
were installed. In gen- 
eral, the intensity of 
illumination varies be- 
tween 10 and 14 foot- 
candles on a plane 30 
in. above the floor, de- 
pending upon the re- 
quirements of the vari- 
“ous manufacturing 
processes. 

All wiring in the 
branch circuits was de- 
signed for a lamp one 
size larger than that 
provided in the initial 
installation. With this 
provision the illumina- 
tion values in any area 
of the plant can be in- 
creased considerably, 
and power losses will be 
low until an increase in illumination 
intensity is effected. 

An emergency lighting system was 
provided over the aisles for use at 
night. In this arrangement a group 





lustrates the con- 
nections. 

All lighting fix- 
tures in the shop 


Typical Connection Diagram 
For Emergency Lights 


440-volt, three-phase, 
~ four-wire emergency feeder 


440-volt, three-phase, 
four-wire feeder 
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Typical Connection Diagram For Regular Lights 
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Connection and wiring diagram for the light- 
ing in the factory area. 
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of regular lighting outlets is con- 
trolled in a dual manner; that is, the 
outlets function as part of the regu- 
lar lighting system and under the 
regular lighting control, but they also 
may be thrown on separately by the 
use of special control buttons. 

The general lighting wiring in the 
main offices is similar to the wiring 
in the shops, with the exception that 
no group control of lighting circuits 
is required. All conduit is concealed. 
The branch distribution cabinets, 
which are mounted flush in the walls, 
are fed from 23-kva. transformers of 
the same general characteristics as 
those in the shop areas. The distribu- 
tion cabinets were specified in 12- and 
18-circuit sizes. The circuits are fused 
on one side of the line only and are 
controlled by means of tumbler 
switches in the cabinets. Local wall 
switches also were provided for gen- 
eral lighting, for receptacle circuits 
for dictaphones, and for wall fans. 
In addition, 30-amp. wall receptacles 
were provided in this system to 
serve as power sources for floor-pol- 


Arrangement of 
series lighting 
transformers and 
control equipment 
for the street 
lighting system. 


Air-cooled _ light- 
ing transformers 
are mounted in 
the roof sections 
where they are 
out of the way 
yet accessible. 
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A lighting control group, showing the distribution panel at the 
left and four magnetic contactors with the service panel directly 
above them. 
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ishing machines and vacuum cleaners. 

The general offices are equipped 
with semi-indirect lighting fixtures, 
having totally inclosing glassware and 
200-watt lamps. A lighting intensity 
averaging 14 foot-candles is main- 
tained throughout the office areas, fig- 
ured at a desk height of 30 in. above 
the floor. The same provision was 
made in the office wiring as that car- 
ried out in the shop for a possible 
increase in light by using the next 
larger size lamp. 

Underpasses are equipped with 
flush lighting outlets in the ceiling 
and spaced approximately on 10-ft. 
centers. Shallow glass bowls, frosted 
on the inside, give uniform and well- 
diffused light with 100-watt lamps. 
The lights are controlled at each end 
of the underpasses by cylinder-lock 
switches. In this manner absolute and 
complete supervision of the under- 
pass lights is maintained by the 
proper authority. 

In addition to the circuits for gen- 
eral lighting, the substations are pro- 
vided with emergency lighting cir- 
cuits. These circuits are arranged for 
automatic operation so that, in case 
of an interruption in the general a.c. 
lighting, the lights will be fed from a 
d.c. source. The current for these 
emergency lights is furnished by stor- 
age batteries, one of which is main- 
tained in each substation. 

For the restaurant, outside en- 

(Please turn to page 490) 
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POWER LOSSES 


IN GROUP DRIVES 


drives have been practically 

standardized for more than 50 
years. Machine-shop and forge-shop 
groups run between 150 and 250 
r.p.m., woodworking and grinding 
groups from 300 to 400 r.pm. In 
other applications few if any groups 
are operated above 400 revolutions 
per minute. 

Some time ago I came to the con- 
clusion that these unofficial standards 
were a survival of the time when 
line-shaft speeds were limited by the 
hanger bearings then available, and, 
to a less extent, by the practical speed 
ratios between slow-speed Corliss en- 
gines and the headshafts. 

A well-planned transmission layout 
of a generation ago was an excellent 
compromise for efficiency, under the 
conditions. As with all compromises, 
there were several undesirable fea- 
tures, particularly where the machine 
speeds were fairly high. For exam- 
ple, in such a machine-shop group, 
more belts ran below 1,000 f.p.m. 
than above 2,000 f.p.m., whereas the 
best speed would have been around 
4,000 f.p.m. All high-speed machines 
now require either a countershaft or 
an independent jackshaft. Higher- 
speed, group shafts would mean 
smaller shafting, narrow pulleys, one- 
third (or less) belting, and various 
other advantages. 

With ball or tapered roller bear- 
ings, groups up to 50 hp. or more 
may be operated at any desired speed 
up to 1,200 r.p.m. with less trouble 
from lineshaft hanger bearings than 
our fathers experienced at 400 r.p.m. 
with their wick-oiled, babbitt-lined 
sleeve bearings. ‘Heating limits the 
allowable speeds with spiral rollers to 
somewhat lower values. The speed of 
the driving source is no longer a lim- 
itation. Suitable motor speeds up to 
1,800 r.p.m. are available; suitable 
3,600-r.p.m. motors would be forth- 
coming if demanded. 

Only two possible limitations to 
higher lineshaft speeds appear: that 
imposed by the driven machine, and 
the possibility of seriously increased 
losses in the transmission equipment. 


G sve of lineshafts in group 
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Limitations imposed by the driven 
machines vary with the application. 
In a grinding department there are 
none until we pass 1,000 r.p.m. or so. 
In general, group-shaft speeds in 
woodworking and many other depart- 
ments could be doubled. In machine 
shops conditions are different. Ma- 
chine tools have driven pulleys pro- 
portioned to the prevailing group- 
shaft speeds. In most cases an in- 
crease in group- 


make possible the full realization of 
the advantages of higher machine- 
belt speeds. Machine tools become 
obsolete so quickly that, if desired, a 
few years would suffice for redesign- 
ing. 

As to the losses in mechanical 
transmission, I have had for many 
years fragmentary data on transmis- 
sion losses in group drives. These 
data sufficed for estimating group 
loads in selecting motor sizes, but un- 
fortunately they included a variety of 
losses. So far as I could learn, noth- 
ing has ever been published on the 
separation of the losses in group 
drives. In the discussion of the paper 
by Henry Hess on “Friction in Line- 
shaft Hanger Bearings,”* his state- 





*A.S.M.E. Vol. 31, 1909, p. 923. 
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savings in con- 
struction costs 
would be great- 
est. Only a grad- 
ual redesign of 
some slow-speed 
machines would 
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Fig. 1—Friction losses in 2;4-in. babbitt, lineshaft 
hanger bearings under moderate loads—200 to 350 
lb. per hanger. 
erating conditions poor. 
sional loss of bearings through overheating. For com- 
parison normal loss curves of ball and spiral roller 
bearings are shown. Data taken from published tests. 


Lubrication, maintenance, and op- 
Users complained of occa- 
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ment that 90 per cent of group trans- 
mission losses is in the hanger bear- 
ings passed unchallenged. Analysis 
of test data in our files led to very 
grave doubts of the correctness of 


- this assumption. 


We wanted data on which to base 
comparative loss studies of several 
shaft speeds varying from 600 to 900 
r.p.m., with the motors directly con- 
nected to the shaft through flexible 
couplings. It seemed best to attempt 
the systematic estimation of each loss 


separately. 
The separate losses considered 
were: 


1. Friction in lineshaft hanger 
bearings. 


humidity, changes in shaft alignment 
due to loading of floor above, and 
the like, these results were considered 
so close that studies at higher speeds 
would be of considerable value. 

The results conflicted with certain 
published test data, principally on 
over-all losses in groups. 

Various test results have been pub- 
lished tending to show much larger 
losses in babbitt bearings than any 
indicated by the data, with corre- 
spondingly larger savings from the 
substitution of anti-friction bearings. 

Some of these tests are correct; 
many are incorrect. I have analyzed 
about 20 such test results. A study of 
Thomas’s tests at the University of 

Wisconsin shows 
that the ultimate 





rise above room 





temperature of a 
representative 








27,-in., ring- 
oiled babbitt 





bearing is 1.7 
deg. F. for each 
watt loss in the 





bearing, through 
a wide range of 





bearing pres- 
sures, speed, and 








other conditions. 
For other sizes 





the rise would 
vary inversely as 
the radiating 








surface. Thus, 
we may say that : 
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tive design of a 
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bearing will give 








Fig. 2—Losses in 27;-in. lineshaft hangers with ring- 
oiled babbitt and spiral roller bearings. 
loads were 400-500 lb., approximating practical shop 
conditions, under average temperatures for nine- 
hour-a-day operation. The results shown here and 
in Fig. 3 were obtained from tests made by the 


author, and from published tests. 


2. Friction in countershaft hanger 
bearings. 

3. Pulley windage. 

4. Belt windage. 

5. Belt slip and creep. 

6. Miscellaneous losses. 

Satisfactory data on each of these 
losses were obtained, and a compari- 
son made with field test data on total 
losses. ‘Miscellaneous and _ unac- 
counted-for losses,” ranged from % 
to 2 per cent of the total group load. 

In view of the daily variation in 
hanger bearing losses with changes in 
belt tension due to changes in relative 
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1.2 deg. F. rise. 

One-watt loss 
in a representa- 
tive design of a 
27;-in. plain 
bearing will give 
2.1 deg. F. rise. 

The conclu- 
sions thus drawn 
from these data justify our eliminating 
some published data which show very 
large losses in babbitt bearings. No 
doubt these tests were made and re- 
ported in good faith. I know only 
too well how easy it is to err in fric- 
tion-loss tests, particularly when an 
attempt is made to determine savings 
by the difference between power con- 
sumed with plain bearings and with 
anti-friction bearings. 

When the losses in plain bearings 
are apparently so great that the above 
relation indicates temperatures above 
the melting point of babbitt, or above 


Bearing 





the flash point of the oil used, we are 
warranted in discarding the data. 
Some hangers in a group drive are 
always more heavily loaded than 
others, whereas the figures analyzed 
are the average data for all the hang- 
ers. Skepticism concerning tests in 
which the losses correspond to aver- 
age operating temperatures above 200 
to 250 deg. F. may be pardoned. I 
seriously doubt whether enough line- 
shaft hangers are operated anywhere 
at such temperatures, so that relative 
savings figured from such tests may 
be considered fairly representative of 
anything whatever. Some of the dif- 
ficulties which lead to such errors in 
test results will be discussed in a suc- 
ceeding article. 

In Fig. 1 are plotted the results of 
several published tests that show very 
high friction losses in plain-bearing 
lineshaft hangers. In several of the 
tests it was stated that operating diffi- 
culties with bearings overheating, 
melting out, seizing, etc., were not 
uncommon. I have never made a test 
on a group drive where the bearing 
friction approached these values. Per- 
haps such figures are representative 
of certain conditions unfavorable to 
lubrication, as in the textile industry, 
where dust and lint work into the 
bearings. About half these “horrible 
examples” come from the textile in- 
dustry. 

That this condition is not universal 
in the cotton industry is proved by 
investigations made by the J. E. Ser- 
rine engineering organization, as re- 
ported by George Wrigley.* I know 
that large quantities of abrasive dust 
(foundry mill rooms) give friction 
losses in hangers not perceptibly dif- 
ferent from losses observed in other 
locations. 

The average load per bearing in 
factory groups with 274-in. bearings 
is less than 500 lb. From my experi- 
ence and tests, I believe that the fric- 
tion losses to be expected in hanger 
bearings are with average mainte- 
nance close to those shown in Figs. 
2 and 3 on this and the next page. 

There are two conclusions which 
at first thought seem self-evident if 
the above data and curves approxi- 
mate the truth. Both conclusions are 
erroneous. 

First, it would seem unwise to use 
spiral roller bearings because their 
losses are, under ordinary bearing 
loads, from two and one-half to four 
times as great as for ball bearings at 
all ordinary speeds. 

Rollers bearings may be purchased 
with outer races split. They may be 


“* Mechanical Engineering, Nov. 1926, p. 1104. 
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installed or removed without taking 
down the shafting. Ball bearings can- 
not be furnished without continuous 
inner and outer races. To install or 
replace them it is necessary to remove 
couplings and pulleys, take the shaft 
out of the hangers, and slip on the 
bearings, one at a time, from the end. 
In some cases it may mean unsplicing 
one or more heavy endless belts, al- 
though this con- 

tingency usually 








that, for countershaft friction and for 
the loose pulleys on the machines, 
the friction losses on the whole drive 
would be only about 1.5 kw., or 2 hp. 
Why, a 2;4-in. shaft 100 ft. long is 
a 50-hp. drive in a factory doing 
moderately heavy work. The friction 
losses in such a drive with plain bear- 
ings would be 2% hp. at the very 
least—more likely 5 hp., or more.” 
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where split pul- 
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If the speed is 
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ten machines 
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a nine-hour shop 
to $3.50 per year. 
Where hangers 
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convenience of 
split bearings will 
often more than 
offset this saving. 

On the other 
hand, consider a 
weaving room in a small cotton mill. 
The power per loom is small. Floor 
space is filled. Additional looms could 
not be installed. One can hardly imag- 
ine the necessity for an additional 
hanger. 

The fact of the matter is that both 
types of bearings have their places. 
The choice of the type to be used on 
a given installation depends on a 
number of factors. 

Second, to a plant engineer with 
some testing experience in group 
losses, the following question may 
occur : 

“These certainly are pretty curves 
—but they can’t be right! According 
to these data the friction on a 100-ft. 
group shaft 27% in. in diameter run- 
ning in babbitt bearings at 200 r.p.m. 
would be only 37 watts per hanger. 
On a 100-ft. shaft there would be 
about 13 hangers—say 500 watts total, 
at the most. If we allow even double 
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Fig. 3—Friction losses in 2;;-in. lineshaft hangers 
with bearing loads of 200-250 lb., under practical 
shop conditions and average temperatures for nine- 
hour operation. 


True, the friction losses as ordi- 
narily determined on a 50-hp. group 
consisting of 100 ft. of 27%-in. shaft- 
ing running.at 200 r.p.m., with good 
plain bearings, well maintained, would 
certainly be not less than 2% hp.— 
probably 5—possibly 714 horsepower. 

What, then, is included in “line- 
shaft friction losses,” as ordinarily 
determined ? 

As friction loss tests are ordinarily 
run, the driven machines are shut 
down and a test is taken on the losses 
in everything that is still running, 
except the motor. If the group in- 
cludes a punchpress, the friction and 
windage of its heavy flywheel run- 
ning idle is included. If the group 
includes a machine with a tight and 
loose pulley and only a jack on the 
ceiling, the losses in the machine belt 
and pulley are included. Hence the 
“friction loss” so determined is not 
all bearing friction. 





Years ago it was believed that al- 
most all the loss in a group drive was 
bearing friction. As noted before, 
Henry Hess states in one of his 
A.S.M.E. papers that 90 per cent of 
the losses in an average machine-shop 
group consist of bearing friction. 
My own tests do not agree with his 
conclusions. I doubt whether that 
statement was based on a careful 
analysis. In my experience, pulley 
windage, belt- windage losses, belts 
running on shifter forks, belts run- 
ning over the edge of loose pulleys 
and dragging % in. or so on the tight 
pulley, and similar items, amount to 
far more than 10 per cent of the total 
friction load. 

In a succeeding article, to appear 
in an early issue, the results obtained 
in several of the well-known tests on 
lineshaft-bearing losses will be dis- 
cussed, 


Lightning Protection for 
High Stacks 


ACTORY stacks extending high 
into the sky above the surround- 
ing buildings reach up into the at- 
mosphere between the electrically 
charged clouds and the earth. When 
the accumulated cloud charges are 
pierced, the air insulation is broken 
down and a lightning stroke results. 
A study has shown that the average 
damage to chimneys equipped with 
lightning rods is less than one-tenth 
of that to chimneys which were not 
equipped. Rods tend to prevent dam- 
age under certain conditions by facil- 
itating the neutralization of the earth 
and cloud charges before they accu- 
mulate to a dangerous extent. When 
a heavy charge does get loose the rods 
are usually able to carry it away with- 
out harm to the chimney. Conse- 
quently, although they are not an ab- 
solute preventive, they considerably 
reduce the probability of heavy dam- 
age. 

Conductors preferably should be of 
copper and should have a carrying 
capacity at least equal to a No. 00 
B&S Gage, and when tape is used 
should not be smaller than 1 x 3/32 
in. Chimneys less than sixty feet 
high should have at least one or pre- 
ferably two rods, while higher chim- 
neys should have at least two rods. 

An efficient ground at the lower 
end of the rods is important. The 
best and generally most convenient 
ground is an underground watermain. 
Where this is not available buried 
copper plates are the alternative. 
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A section devoted to short articles describing practical methods devised to 
meet specific operating conditions. The items may refer to details of installa- 
tion, inspection and testing for maintenance, wiring, repair, and replacement. 


Double Winding Cells 


for D.C. Armatures 


A METHOD used in winding min- 
ing and railway motor armatures 
has several advantages that make it 
adaptable for wider use. It involves the 
use of two fishpaper winding cells for 
each slot. The bottom winding cell, 4, 
in the illustration, is cut just wide 
enough to cover the bottom and both 
sides of the bottom half of the coil, as 
can be seen at C. The top winding cell, 
B, is cut wide enough to project 1% or 
2 in. above the core on both sides of the 
coil. The top and bottom cells are cut 
from 0.015- or 0.023-in. paraffin-treated 
fishpaper. 

When winding an armature, the bot- 
tom winding cells are bent into a U- 
shape and placed in the tops of all slots, 
except those that will contain the top 
halves of the throw coils. The bottom 
cells are shown in place in the illustra- 
tion. The bottom half of a coil is 
placed in the bottom cell, and both are 
driven to the bottom of the slot 
together. 

As the cell is paraffined, it is not 
necessary to paraffin the coil. The cell 
can not double up under the coil, as it 
will do when a single wide cell is used. 
To secure a tight fit, a short filling 
piece, D, cut the same width as the bot- 


+ 


tom cell and of the thickness required 
to make the fit needed, may be used. 

The wide, top-winding cell, B, is 
placed in the slots on top of a bottom 
coil half. The top cell projects well 
above the coil, and to obtain a tight fit 
a narrow strip of fishpaper of the 
proper thickness is placed between the 
cell and the core iron. This strip is as 
wide as the depth of the coil side, and 
is as long as the slot. 

With the double-winding-cell method 
coils can be made a tight fit. A fresh 
cell is provided for each coil side. There 
is extra protection between the top and 
bottom coil halves in the same slot. 
Coils can be removed for repairs with- 
out damage because the cells are in two 
pieces and can be removed with the 


coil. A. C. Roe. 
Wilkinsburg, Pa. 


Sheet-lron Braces Protect 


Shop Benches 


ONSIDERABLE difficulty was ex- 
perienced in one shop with benches 

used in the assembly of electrical equip- 
ment. It was almost impossible to keep 
them rigid for any length of time. The 
corners of the bench, legs and tops, were 
attached with screws and glued, but 
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How double winding cells are used on a d.c. armature. 
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A one-piece, sheet-iron bracket 
adaptable for use on pieces of shop 
and office equipment to provide for 
extra rigidity. 


constant use caused the legs, tops, and 
side supports to become loose. 

To obviate this difficulty a sheet-iron 
brace, constructed as shown by the ac- 
companying drawing, was adopted. As 
shown, the bracket is of one piece of 
metal, with a provision to bolt down 
jointly the top, the leg, and also the side 
supports of the bench. The corner joints 
are thus made solid. 

Owing to the simplicity and also the 
bracing effect of this bracket, it has not 
only been adopted by this plant for 
benches, but also for office furniture, 


file cases, and tables. G. A. LuERs. 
Washington, D. C. 


Synchronous Motor Needed 
Field Discharge Switch 


S OME time ago I installed a motor- 
generator set consisting of a 100- 
kw., 230-volt, d.c. generator coupled to 
a synchronous motor rated 150 hp., 
2,300 volts, three-phase, 60 cycles. The 
control panel was furnished by the 
manufacturer and had been completely 
wired at the factory. 

The second time the outfit was started 
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a short circuit occurred at the brush- 
holders on the synchronous motor, and 
the insulating washers between the 
brushes were badly burned. New in- 
sulation was installed, but a short time 
later the same trouble appeared again. 

Examination of the control panel 
showed that an ordinary two-pole sin- 
gle-throw switch had been installed to 
supply direct current to the field of the 
motor, and the 2,300 volts applied to 
the stator winding induced in the re- 
volving fields a high potential which 


punctured the insulation at the weakest 
point, which happened to be at the 
brush-holders. 

Installation of a field discharge 
switch and resistor in place of the orig- 
inal switch eliminated all trouble. Such 
a switch, when open, short-circuits the 
revolving field winding through the re- 
sistor, which prevents a high potential 
from being built up when the stator 
winding is excited. 

Cuas. A. PETERSON. 

Mishawaka, Ind. 


Interlock Controls Operation of Electric Ovens 


O KEEP the peak load as low 

as possible during light-production 
periods, the operators of two electrically 
heated enameling ovens were told to run 
only one oven at a time. As these in- 
structions were frequently overlooked, 
it was decided to install an electrical in- 
terlock between the two oven contact- 
ors. Each oven is controlled by an oil- 
immersed contactor, through three-point 
switches. The holding coils are ex- 
cited by 110-volt alternating current. 

It was felt that auxiliary contacts in- 
side the oil tanks might cause produc- 
tion delays if trouble developed in the 
controls; therefore, the external inter- 
lock panel shown in the illustration was 
designed and built in the shop. Stand- 
ard parts were used throughout. 

The solenoid coils used are regular 
110-volt, a.c., compensator release coils. 
Cases and laminated cores were also 
compensator parts. Bearings, brackets, 
springs, and contact arms were taken 
from our stock of repair parts for elec- 
tric bells. The contacts are carbon 
blocks and will last a long time in this 
service. Switches are provided to permit 
opening the interlocks when it is de- 
sired to operate both ovens at once. The 
unit was mounted on a slate panel meas- 
uring 10x12x3% in. and was installed in 
a 12x16x4-in. steel cabinet at the rear 
of the oil breakers. 
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Referring to the diagram, it will be 
seen that interlock coil C is connected 
in parallel with holding coil A, and coil 
D in parallel with coil B. When coil 4 
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coil A. Hence, it is not possible to 
switch on both oil breakers at the same 
time when the interlock is in operation. 
Since its installation our peak load has 
been kept down to reasonable propor- 
tions. Extis Mitts. 


Chief Electrician 
Willys-Overland, Ltd. 
West Toronto, Canada. 


Replacing Ladder Rungs 


OLLOWING is a simple method of 
salvaging ladders with broken or 
missing rungs but otherwise in good 
condition. 
The material required is a bolt and 
nut, a piece of pipe, and four washers. 
The bolt A should be long enough to 
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Connection scheme of interlock to pre- 
vent operation of two electric enameling 
ovens at the same time. 


is energized, coil C also is energized, 
draws up its core, and opens the control 
circuit of coil B through the carbon 
contacts. Similarly, when coil B is 


energized, coil D opens the circuit of 


allow for two washers and a nut out- 
side the uprights. The pipe B should 
be of a size to fit snugly around the 
bolt. A washer C is located on each 
side of the uprights. 

To install: Bore holes through the 
uprights at the location of the former 
rung, and assemble as shown in the 
illustration. The new rung will be 
stronger than the wooden ones. 

Peoria, Ill. Joun E. Hy er. 


Inclosed Stall Minimizes 


Plumbing Difficulties 


NOVEL idea for the installa- 
tion of plumbing in the modern 
factory is shown in the accompanying 
illustration. This arrangement necessi- 
tated the use of wall-type flush closets 
to bring the plumbing above the floor. 
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A separate compartment in which 
all piping is accessible for main- 
tenance simplifies the plumbing 
problem. 


Ordinarily this equipment would be 
located on the ceiling of the floor below 
where it would be difficult to install and 
maintain. In this case there is an in- 
closed alley between two sets of toilet 


rooms. The main stack rests on the 
floor, and the water supply to the vari- 
ous flushometer valves piped to provide 
accessibility. All valves, joints, traps, 
unions, and so on are within reach. 
This alley also serves as an air vent 
in that the duct work is carried through 
the roof. Air circulation within this 
compartment is maintained by means of 
an exhaust fan. These compartments 
are lighted to obviate the use of a lan- 
tern or a flashlight in making repairs. 
This feature has proved satisfactory and 
has paid for itself in the saving of 
maintenance charges against the fac- 
tory. K. D. HAMILTON. 
Mechanical Department 


Geo. E. Keith Company 
Campello, Brockton, Mass. 


Vise Punch for Limited De- 


signs in Sheet Metals 


N SHOP work the vise seldom is 

used for punch work; however, in 
one small shop time and costs have been 
reduced with vise-operated punches. An 
example of some locking washers made 
with vise-operated punches is shown in 
the accompanying sketch. Four forms 
of washers are shown: a keyed washer ; 
a hexagonal center; a square center; 
and the fourth a slotted washer, all of 
which were punched from brass 1/16 
in. thick. 

A die plate is used, also a plate to hold 
the punches which were made with the 
faces radiused to aid in shearing. 

As the plates are aligned with guide 
pins, looseness in the vise jaws has no 


Lamp and Pointer Add Indicating Features to Switch 


wo double-pole, double-throw 
switches are in service, one fre- 
quently must take unnecessary steps to 
the switch box to note which circuit is 
alive unless an indicator of some kind 
is part of the installation. 

Having had this experience with non- 


indicating switches I devised a way, as 
shown in the sketch, to make non-indi- 
cating switches indicating, with an 
arrow and a pilot lamp. Either part will 
indicate the circuit in use. 
T. C. WITHERSPOON. 
Henderson, Ky. 
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A standard panel and a double-pole, double-throw fused switch, controlling 
two circuits from one supply, made indicating with a lamp and a pointer. 
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Sheet metal articles produced by punches 
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Vise punches and plates for turning 
out limited designs in sheet metals. 


effect on the work. The sketch shows 
some of the work that the vise can do. 
The small shop, without punch-press 
and other elaborate equipment, can use 
this means to produce work that nor- 
mally requires hand filing and fitting. 


Washington, D. C. G. A. LueErs. 


A Handy Rack for Busy 


Wrenches 


RACK for wrenches that are in 
every-day use simplifies the effort 

in getting the one that is wanted. 
As shown, it is made up from odds 
and ends found around the works. It 
can be set up at the work bench or at 























Details of construction of a rack for 
wrenches that are in constant use. 


the end or side of a machine in the re- 
pair shop. 

Different-sized spacers, A and B, are 
used to accommodate the range of 
wrenches used. Wrenches are put in 
the rack sidewise and then turned to 
drop into the slot. C. H. WILLEy. 

Concord, N. H. 
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PLANNED 


trances, and gates of the plant, fix- 
tures of the lantern type, which har- 
monize with the general architectural 
treatment, are employed. In the main 
dining room of the restaurant and the 
vestibules, fixtures fashioned of am- 
ber glass and bronze stripping pro- 
vide approximately 7 foot-candles of 
well-diffused light at table height 
from a deep-bow] reflector and a 500- 
watt lamp in the bottom of the lan- 
tern. The body of the lantern is 
illuminated by four 25-watt lamps for 
effect only. 

Above all main entrance piers are 
special, bracket-hung lamps octagonal 
in form, the panels of which are 
glazed with amber glass. Control for 
these lights is provided at each en- 
trance. 

Within the works the street light- 
ing system was designed and selected 
primarily for reliability, ease of main- 
tenance, efficiency, and appearance. 

For practical reasons the entire 
system is underground, except in the 
power house where the main trans- 
formers and control equipment are 
located. The circuits extend from the 
power house through 2'4-in. fiber 
ducts encased in concrete, using No.8, 
single-conductor, lead-covered wire 




























LIGHTING 


(Continued from page 483) 


with 5,000-volt insulation. The fiber 
ducts were installed along the edge of 
the sidewalks and were turned up 
into ornamental, cast-iron lighting 
poles. 

A departure was made from the 
customary practice of placing light- 
ing poles along the curb. Instead, all 
poles were set just off the edge of 
the walk farthest from the street. 
With lighting poles thus located there 
is less congestion and, in addition, the 
poles are not subject to damage by 
motor vehicles. The lighting provided 
for the sidewalk and road is consid- 
ered as effective with the poles set in 
this manner as it is with the poles set 
at the curb. 

These lighting standards are spaced 
approximately 130 ft. apart and con- 
form to a modern design, 14 ft. 6 in. 
in height. They are equipped for 
series lighting with 20-amp. lamps, 
and refractors. Each pole base con- 
tains a 6.6/20-amp., series insulating 
transformer. These transformers per- 
mit the use of the efficient 20-amp. 
lamps with a 6.6-amp. supply and 
prevent high voltages in the pole 
wiring. 

A standard, constant-current sys- 
tem of 6.6 amp. was adopted as the 


most efficient installation for the 
street lighting because the extent of 
the area to be covered justified the 
use of the series system. Its control 
is arranged so that it is possible to 
shut off two-thirds of the entire sys- 
tem for part of the night, leaving the 
remaining one-third in all-night serv- 
ice. This method of control provides 
for sufficient night lighting and af- 
fords considerable economy in oper- 
ation. ; 

White-way lighting on the main 
highway adjoining the plant was felt 
to be desirable although this type is 
brighter than that ordinarily installed 
on such thoroughfares. It was agreed, 
therefore, to provide white-way light- 
ing on the south or building side of 
the thoroughfare. Accordingly, the 
Baltimore standard cast-iron pole and 
fixtures were adopted in order to 
maintain a uniform appearance. The 
control of these lights is similar to 
that of the street lights inside the 
plant; that is, two-thirds of the il- 
lumination may be turned off during 
certain periods of the night. 

The highway lighting and the street 
lighting within the plant area are con- 
trolled on two separate circuits, each 
providing for the one-third and two- 
thirds night operation. These circuits 
are connected to automatic, constant- 
current transformers in the power 
house and are controlled by magnetic 
contactors from pushbutton stations. 











IMPORTANT 


NEW SERIES 


EGINNING with the December, 1931, 
issue, Maintenance Engineering will 
publish a series of ten articles dealing 
with the Maintenance Order Form. The 
author is G. |. Ross, chief engineer of 
McDonald Bros., Boston, who contrib- 
uted to our “Industrial Congress" issue. 
Maintenance order forms are what 
their name implies—forms that convey 
to all personnel and all departments the 
information necessary to insure the exe- 
cution of maintenance work. 
In the new series the story will be told 
largely by "case studies." Systems ac- 


tually in use in representative plants will 
be discussed and facsimiles of the forms 


employed will be used as illustrations. 

In the December issue the first article 
will consist of an introduction to the sub- 
ject of forms. There will follow, in later 
installments, discussion of specific cases, 
one case to an article. These cases are 
arranged in orderly sequence, advancing 
from a simple system used in a small plant 
of 250 employees through the more com- 
plex systems used in larger plants, finally 
dealing with the system used in a plant of 
20,000 employees. 

After you have read this series you 
will pardon the editors for making use of 
the old circus phrase, "You can't afford 
to miss this big show." 
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An example of 
prearranging 
for net profit 
in the appli- 
cation of mod- 
ern equipment 
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Fig. 2—Loading station with fire door down—normal load- 
ing condition. The door must be down or the conveyor 
driving motor will not operate. 
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Fig. 1—Upper end of vertical, 


5-story conveyor, showing 
D take-off table. The steel hatch- 
way incloses an endless chain. 


Driving motor, reduction, and 
head shaft are mounted below 
the ceiling line. 


RALPH G. LOCKETT 


Electrical Engineer, Cutler-Hammer, Inc., Milwaukee, Wis. 


was accomplished recently in a new factory build- 

ing by installing an automatic, vertical conveyor. 
Labor charges represented by the elevator operator and 
several truckmen also were eliminated, and the total in- 
vestment and running expenses were kept well below the 
figures required for a standard elevator. Two manufac- 
turers cooperated in solving the problem, the Lamson 
Company, of Syracuse, N. Y., designing and installing 
the conveyor, and Cutler-Hammer following the same 
procedure as to the control apparatus. 

Semi-finished and finished pieces are handled; they 
are of small dimensions and low weight, but vary con- 
siderably in form and size, so that a tote box already 
in use in the various departments was adopted as the 
container for parts being moved. This box, 10 in. wide, 
18 in. long, and 5 in. deep, and weighing 6 Ib., is con- 
structed of 20-gage sheet steel. It is provided with 
handles pierced for hooks to permit pulling loaded boxes 
about the floor. 

The building is five stories high. Under certain manu- 
facturing conditions considerable movement of material 
takes place from floor to floor. Careful study indicated 
an appreciable saving if a small, dumb-waiter type of 
automatic elevator could be used instead of the standard 
elevator with manual control. Space was provided, when 
the building was planned, for a full-size freight elevator 


| vas accompli of an expensive freight elevator 
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hatchway, and the steél hatchway 
shown in Fig. 1 was installed in one 
corner of the space reserved. It is 
approximately 4 ft. square and in- 
closes a vertical, endless chain con- 
veyor. The driving motor, reduction, 
and head shaft are mounted on the 
top floor below the ceiling line, ob- 
viating the necessity for a penthouse. 

Decision to adopt the conveyor was 
made on the basis of the savings that 
would accrue. Such a scheme would 
be economical, however, if only load- 
ing and unloading operations could 
be simplified and the labor reduced to 
a minimum. The conveyor manufac- 
turer cooperated in producing a sim- 
ple, gravity-actuated loading table and 
a motor-operated, tilting unloading 
table. Loading and unloading stations 
were laid out on opposite sides of the 
conveyor on each floor. Fig. 2 shows 
one of the loading stations and Fig. 3 
shows one of the unloading stations. 

It was felt that the simultaneous 
loading and unloading operations that 
would be required would necessitate 
a continuously running conveyor and 
60 ft. a minute was selected as a suit- 
able constant speed. Loading is ac- 
complished on the “up” side and un- 
loading on the “down” side. The 
conveyor is equipped with ten car- 
riers, equally spaced. 

One of the requirements of this 
conveyor is that a box, loaded or 
empty, can be put on any loading sta- 
tion on the first empty carrier to 
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Fig. 3—Unloading 
station with box 
being deposited. 
The box carrier 
straddles the un- 
loader arm, 


fe si 
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Fig. 4—Electrical control, which takes care of the 
One part of the limit switch 


pre-set functions. 


corresponds to the loading stations, 


to the unloading stations. 


ascend past that station, and that this 
carrier can be pre-set to unload at any 
other floor. 

An electrical control, Fig. 4, was 
designed to take care of the pre-set 
functions, which may be set up simul- 
taneously. The limit switch is in two 
parts, one to correspond to the load- 


Yee 


ing stations, the other to correspond 
to the unloading stations. 

Selector pushbutton stations 
equipped with two signal lamps are 
provided at each loading station as 
shown by Fig. 5. Three buttons for 
five floors are sufficient because loads 
are not sent to the floor where they 
originate and because the bottom-floor 
unloading station is equipped with a 
fixed unloading table. Any box put 
on the conveyor without pre-setting 
a floor will pass by all other floors 
and come off at the bottom. A pre- 
set circuit for any carrier is held un- 
til that carrier passes over the lower 
sprocket, when the circuit is cleared, 
and the carrier made ready for a new 
load and destination. It is obvious 
that all carriers rising past the first 
loading station are empty. 

Signal light and electro-magnetic 
interlock control the loading opera- 
tion. The load- 
ing station door 
must be down as 
shown in Fig. 2 
in order that the 
conveyor driving 
motor will oper- 
ate. If an empty 
carrier is avail- 
able, approach- 
ing the station, 
the green light 
will burn, and 
the interlock 
magnet will be 
energized. The 
load is pushed 
into the hatch- 
way on anti-fric- 
tion bearing roll- 
ers and the floor 
selector button 
corresponding to 
the unloading 
floor desired is 
depressed. No 
other operation 
is required, and 
the box comes 
off automatically 
at the floor se- 
lected. 

Unless an 
empty carrier is 
available, a red 
light is dis- 
played, and the 
interlock prevents loading. The pre- 
set button may be pressed at any time 
while the green light burns, either 
before or after the load is in position, 
and all buttons are inoperative while 
the red light burns. The lights are 
timed to allow considerable loading 
periods. 


the other part 
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Should a workman hold his hand 
on a box after he has put it in the 
hatchway, his arm will be carried up 
and will strike the counterweighted 
fire door and the conveyor will stop. 
A magnetic brake on the motor shaft 
will bring the conveyor to rest within 
3 in. of travel and the free movement 
of the door is many times this 
amount. 

The loading arm is pivoted and 
counterweighted so that it is moved 
out of the way by a loaded carrier, 
falling immediately to the normal 
position when the carrier passes, It 
is not moved by an unloaded carrier. 

In Figs. 6 and 7 the unloading sta- 
tion is shown in detail with the un- 
loader arm in the two extremes of 
travel, and in Fig. 3 it is 
shown with a box being 
deposited. The box car- 
rier straddles the unloader 
arm, 

As shown in Fig. 1, 
the unloading stations 
are equipped with take- 
off tables holding the 
boxes. Should one of 
these tables fill, a warn- 
ing is sounded when the 
seventh box arrives and 
the conveyor stops if the 
eleventh box attempts to 
unload. These precau- 
tions are necessary be- 
cause the unloading sta- 
tions are not served by 
regular attendants. 


ae 
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Fig. 7—Unloading 


station, 
arm up. 


unloader 


Fig. 6—Unloading 


station, 


unloader 


arm down, take- 
off table full. 





Fig. 5 — Loading 
station with fire 
door up. Shows 
extreme lift of fire 
door above nor- 
mal loading posi- 
tion. Note selec- 
tor pushbuttons, 












































Conveyor and unloader 
are driven by separate mo- 
tors, and an interlock cir- 
cuit is provided so that the 
unloader arm, which nor- 
mally synchronizes with the 
carriers, never will inter- 
fere with a carrier, should 
it lower accidentally while a 
load is descending. Another 
interlock prevents unload- 
ing a box on any box which 
has failed to leave the un- 
loader arm. The unloader 
arm is operated by a pit- 
man, and the linkage is so 
arranged that the slope, 
while in the hatchway, is 
always downward toward 
the take-off table. Thus, if 
the unloader arm motor 
should for some reason stop inaccu- 
rately for unloading, the only result 
would be an increased angle on the 
arm, in the proper direction. 

Often large numbers of boxes are 
sent to the same destination on suc- 
cessive carriers. For such service it 
is unnecessary that the unloader arm 
rise and descend for each load. The 
control therefore is arranged to hold 
the unloader arm down as long as 
adjacent carriers are arriving, pre-set 
for that station. It would be possible 
to hold down the arm, should an 
empty carrier intervene, but the extra 
material required was not considered 
to be justified. The unloader arm is 
biased to stand outside the hatchway, 
and the unloading is accomplished by 
gravity prior to upward movement 
of the arm. 

Stop stations only are provided at 
all stations on the conveyor and one 
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start station is located at the motor. 
The controller and conveyor can be 
adapted to any number of floors and 
any number of carriers on the con- 
veyor. It is not essential that the 
floors be equally spaced, the limit 





switch settings being flexible for any 
installation. 

Loading and unloading may be 
carried on from the different floors, 
simultaneously, in the various com- 
binations, without interference. 


Conveyors Versus Trucks in Moving 


Molding Sand 


H. C. CHARLES 


Waterloo, Iowa 


HILE tramping through a plant 

some time ago I noticed a sand- 
handling movement underway which 
interested me to the extent that I 
offered some suggestions relative to 
the work with a view toward reduc- 
ing the handling costs. 

There were, in a bin, approximate- 
ly 2,000 tons of sand which was being 
transferred into a new sand-storage 
building which was approximately 
50 ft. distant. 

However, there were two walls in- 
tervening between where the sand lay 
and where the new storage space had 
been provided, both walls being solid 
concrete about 10 ft. high. The sand 
was handled by auto-dump truck re- 
quiring, beside the driver, two men 
for loading. Two trucks were in use, 
and after dumping in the new stor- 
age place, the sand was picked up 
and piled by a crane-operated grab 
bucket. 

The total trucking distance be- 
tween the two points approximated 
250 feet. 

According to my subsequent cal- 
culations the cost of handling the 
sand in this manner was itemized as 
follows: 


Loading time per yard.... 6 min. 
ne re re 3 min. 
To unload and return..... 3 min. 
CE TNE. 5 occ ccccaess 1 min. 
Total time per yard...... 13 min. 


Truck cost rate. ...$1.10 per hour 
Man-hour rate .... 0.50 per hour 
eee 1.00 per hour 

The crane charge amounted to one- 
sixth of the total crane time available, 
but since considerable time was lost 
in leaving one job for another, only 
one-fourth of the crane time was 
charged to the sand-handling opera- 
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tion. The total cost per yard was 
made up as follows: 


Yards of sand handled per hour by 
gr 10 


Truck charge ..... $0.22 per yard 
Labor charge ..... 0.10 per yard 
Crane charge ..... 0.025 per yard 
Cita c kee cca $0.345 


At this rate the total charge for 
moving the sand would be $690. 

A little study indicated that the 
sand could be moved for less money, 








A REMINDER 
LAST MONTH we an- 


nounced for Maintenance 
Engineering a series of ma- 
terials-handling articles to 
begin in the December is- 
sue. The series is to show 
applications of the use of 
materials-handling equip- 
ment in small ways. 

Now we remind you that 
readers of Maintenance 
Engineering are cordially 
invited to contribute to 
this series. Send photo- 
graphs of the actual instal- 
lations. Tell us what job 
each installation is doing. 
Tell us how money was 
saved or work made easier 
by use of the materials- 
handling equipment. 

We'll pay for the contri- 
butions that are accepted. 
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and a new method was adopted. The 
way it was done is as follows: 

A hole was cut through the transite 
partition above the concrete wall of 
each sand storage building, and a 14- 
in. belt conveyor was installed reach- 
ing from one storage point to the 
other. The itemized cost of install- 
ing this conveyor was as follows: 


Two mechanics 

8 hr. @ $0.65 per hr... .$10.40 
Three laborers 

14 hr. @ $0.45 per hr.... 23.40 


Two electricians 


4 hr. @ $0.65 per hr..... 5.20 
Total labor installation 

iy ME TREE OTE 39.00 
Miscellaneous materials 

ere ee eee eee 7.30 
PN Ng sictcs Stee eens 46.30 


This conveyor moved an average 
of 25 yards per hour, requiring two 
men to shovel the sand into the hop- 
per. Although a delay of one hour 
per day was incurred in moving the 
conveyor hopper as the pile dimin- 
ished, the total time required to move 
the sand amounted to ten days. The 
cost analysis for this method follows: 


Labor 

180 hr. at $0.50 per hr.. .$ 90.00 
Power 

90 hr. at $0.11 per hp. hr. 99.00 
Conveyor maintenance ... 45.00 


Cost of conveyor installa- 

tion and repair of build- 

ings at completion of job 46.00 
Total cost 280.00 
Cost per yard of material 

moved 
Reduction in cost per yard 

over the former method 0.205 
Total saving 410.00 


0.14 


eseeeeeeeeeeeee 


In handling the sand to the con- 
veyor hopper little shoveling was nec- 
essary as the hopper was depressed 
in the floor in each position. Instead 
of lifting the sand it was possible to 
scrape it into the hopper. This condi- 
tion relieved the men from much 
heavy lifting and kept the conveyor 
operating at almost rated capacity. 

Owing to the elevation of the dis- 
charge end of the conveyor the use 
of the crane and bucket in the new 
storage space was dispensed with, 
thereby eliminating the crane cost. 

The conveyor was installed in two 
sections; the first section was placed 
at about a 15-deg. incline, whereas 
the second section was placed almost 
level across the top of the two walls 
and over the space between them. 















BRUSH EFFICIENCY 


A. A. A. RODRIQUES 


Maintenance Electrician, Candy Headquarters 
New York, N.Y. 


FTER a new motor is placed in 
A service and all running condi- 
tions checked and found cor- 
rect, the necessary amount of brush 
pressure is determined by beginning 
with a slight tension of the springs 
with the motor carrying full load. 
Then, if it becomes necessary, the ten- 
sion of the springs is increased until 
the most efficient pressure is obtained. 
This procedure has saved or mini- 
mized both brush and commutator 
wear to an appreciable extent. 
Sometimes after the permanent 
direction of rotation of a motor is 
established with the brushes leading, 
especially if it is a motor with a 
slotted commutator, the brushes 
would manifest a tendency to chip 
off at their acute-angled edges after 
being in service for a few days. In 
such cases the brush position is 
marked on the commutator, the brush 
holders reversed, and the rocker 
shifted until the original location is 
resumed. However, in locations 
where active foreign matter such as 
powdered sugar, starch, etc., is al- 
ways falling on the motor, leading 
brush position is preferred. Because 
of the acute angle, the brushes per- 
form a scraping action which helps 
materially in removing some of the 
accumulations while the motor is 
zunning. If the brushes were 
lagging, the tendency of the accumu- 
lations while the motor is running 
would be that of riding under them 
and spreading in an even layer 
around the commutator, thereby re- 
ducing the efficiency of commutation. 
Whenever it became necessary to 
do any extensive commutator grind- 
ing either with sand paper or com- 
mutator stone, each brush holder was 
carefully covered to prevent the 
gtindings from temporarily ground- 
ing them to the rocker and damag- 
ing the insulating studs or washers. 
In places where dust particles or 
other substances are constantly set- 
tling on the commutator so that the 
result is a screeching as the seg- 
ments pass under the brushes, a 
remedy can be effected by attaching 
a tooth brush to a brush holder so 
that it rests or is slightly pressed 
against the commutator. 


After the mica between the outer 
ends of four segments of the commu- 
tator of a 15-hp. motor had broken 
down to such an extent that the 
armature windings smoked after a 
few seconds running, the motor end 
was immediately taken off and the 
following repairs carried out: With 
a hack-saw blade of the required 
thickness the burnt mica was sawed 
out at an angle of 45 deg. to the 
shaft but not low enough to touch 
the mica insulating ring. Then af- 
ter the fissures thus made were 
blown out and mica cut to fit with 
protrusions above and beyond the 
commutator, a good grade of shellac 
was forced into the openings. The 
mica was driven in tightly and made 
tighter by using a small chisel to 
drive the treated segments hard 
against the new fillers. This chisel 
action was first used on the outer 
edges of the segments, and after see- 
ing that the brushes could be shifted 
in so that they would not have to pass 
over the repaired places, the chiselling 
was also used on the surface. A 
double coat of insulating compound 
was then applied around the mica 
insulating ring. On the following 
day when the job was quite dry, the 
surplus mica on the surface of the 
commutator was cut off with a sharp 
chisel at right angles to the segments. 
The end surplus was cut off with a 
pair of shears so that a small pro- 
trusion remained. 

Repairs to pressed commutators of 
fractional horsepower motors where 
the rupture of the mica invariably 
occurred on the under side, or started 
unnoticed from the surface, eating its 
way through, were effected by com- 
pletely cutting out the burnt mica 
down to the “V” rings, applying shel- 
lac and hammering in insulating 
fiber with the ends protruding about 
4 in. at both ends of the commuta- 
tor. Then after the shellac had dried 
sufficiently, the fiber was trimmed 
down flush with the ends of the seg- 
ments but not quite down to the 
bottom. A cut was then made 
parallel to the shaft so that when the 
two cuts mé¢t there would be a 
shoulder of the fiber remaining at 
both ends of the repaired segments. 
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A few turns of button-hole cotton 
or other fine cord applied as a binder 
around the insulating rings and over 
the fiber protrusions, and an applica- 
tion of shellac or insulating com- 
pound completed the job very satis- 
factorily. 

As many as five such insulator re- 
placements have been made on a 
single commutator having 16 seg- 
ments, and after the job was com- 
pleted it was difficult to determine the 
renewals from the originals. 

I was not satisfied with obtaining 
3%-in. brush service on a particular 
type of motor, of which there are 
about forty in use on the various floors 
of our plant. That much wear from a 
brush having a length of 1¥% in. 
when new, seemed a bit too wasteful, 
so with a hack saw, a hammer, a 
chisel, and a file I removed enough 
of the upper part of the holder 
where the tension finger would rest 
after the brush was taken from the 
holder so that the leeway of this fin- 
ger was increased % in., thereby giv- 
ing 66 2/3 per cent more brush wear, 
or 5% in. from the 1%4-in. brush. The 
brush holders were set % in. away 
from the commutator, and as the 
brushes were always kept sufficiently 
long, no arcing occurred between 
them and the segments. 

Of the three principal causes of 
abnormal brush wear, namely, brushes 
too soft, too much tension, high 
mica, the latter is less common than 
the preceding two. Nevertheless when 
this unmistakable symptom mani- 
fests itself, it is remedied immedi- 
ately by turning down and under- 
cutting the commutator. 

When fitting new brushes to a mo- 
tor under 10 hp., especially when the 
brush angle does not correspond to 
that of the old brushes, one may 
sometimes adjust the brush holders 
so as to allow the new brushes to fit 
against the commutator with a mini- 
mum of sand-papering. I have found 
that this method works sometimes, 
but owing to its unreliability, it is 
not advisable to use it in the con- 
sideration of brush economy. 

Old brushes of the larger sized 
motors are not discarded by us, but are 
kept for their handiness in providing 
stock from which brushes for frac- 
tional horsepower motors below % 
hp. can readily be cut. If pig tails 
or braids are required for these 
smaller brushes, they are also taken 
from the used brushes and attached 
by drilling a counter-sunk hole in the 
cut brush and soldering the braid 
firmly in place. 
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The Hundredth Birthday of Motors 


REAT men make history in divers ways. 

Some scar the world with feats of arms; 
some shake mankind with new religions and 
philosophies; and some, like Michael Faraday, 
work quietly away in obscure places. 

It was just a hundred years ago that Faraday 
stumbled upon the basic phenomena which, assid- 
uously studied in his series of classic experiments, 
led to the “motor law,” the “generator law,” and 
finally to his formal statement of electromagnetic 
induction. The most remarkable thing about his 
feat (and had he done nothing more, it would 
have assured him immortality) is the fact that, 
despite later progress in electrical science, his 
concise statement of the law of induction has 
stood unaltered; for he said no more than could 
be readily verified, and no less than his experi- 
ments justified. 

It would, of course, be gratuitous to recite 
again the practical applications and the related 
researches which pyramided themselves with in- 
credible speed upon his original work. 

In London, during the last month, the hun- 
dredth anniversary of Faraday’s discovery was 
commemorated by the Royal Institution and the 
Institution of Electrical Engineers of London, in 
co-operation with other British scientific societies. 
It was fitting that this public honor should have 
been paid to the humble man whom Sir Humphrey 
Davies, whose protege he was, once termed his 
“greatest electrical discovery.” 


0 


Industry Begins to Train Personnel 
for Maintenance 


T IS with distinct pleasure that we publish in 

this issue an article describing the maintenance 
apprentice system of the Falk Corporation. The 
details involved are not offered as standard for 
all plants by us or by the author. They are pre- 
sented to show what actually has been done by 
one plant. Here is a beginning that can be used 
as a guide by other plants in setting up planned 
direction of the extremely important maintenance 
function. 
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Emphasized in the Falk system is the repair 
of equipment. Repair is an important part of 
maintenance and a good maintenance apprentice 
training system will include instruction in that 
kind of work. In some plants such instruction 
will be sufficient. In others instruction will bear 
down on the prevention of breakdown and in 
doing so will stress the necessity for routine in- 
spection, lubrication, and adjustment; the keeping 
of inspection and performance records; scientific 
installation; and so on. | 

A third phase of training for maintenance will 
be concerned with the management part of the 
function. It will provide for the study of organ- 
ization for maintenance; methods of wage pay- 
ment; measurement of results; spending accord- 
ing to budget; economics of replacement and 
modernization. 

The direction taken in a specific plant in its 
training program will depend upon the kind of 
manufacture, the size of the plant, and the type 
of organization. In small plants manufacturing 
simple products the system will be simplest; in 
large manufacturing plants engaged in quantity 
production with limited variation the system will 
be most extensive. Between the two many grada- 
tions are possible. 

Regardless of detail, something has been 
started. Luckily this beginning has been made 
while the maintenance function itself is growing. 
As the function continues to gain recognition and 
strength the training of apprentices for mainte- 
nance work will grow. The ultimate position of 
maintenance engineering will be no stronger than 
the personnel responsible for the function. 


a 


Metals Are on the Bargain Counter 


NYONE who has a bit of ready money, or 
good credit rating, and sufficient foresight 
to look a little way into the future can hardly 
go wrong in taking full advantage of the pre- 
vailing low prices of all the ordinary non-ferrous 
metals. For example, within the space of ap- 
proximately a year copper has fallen from 18 
cents a pound to its present level of between 8 
and 9 cents a pound—the lowest in the history 
of the industry. Lead and zinc also have suffered 
price declines that are almost as spectacular. 
Such declines may mean hardship, or even dis- 
aster, to the producers of these metals, but they 
will enable many industrial plants to replace 
worn parts, or take advantage of the superior 
qualities of these metals in many services for 
which materials that are less well suited are now 
employed. To consider copper alone, we are 
likely to think of it primarily in the form of wire, 
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cables, or busbars, as a conductor of electricity. 
This is a most important use, to be sure, but 
around most plants copper serves excellently well 
in a host of other capacities—as roof flashing, 
gutters and leaders, lining for tanks, in the form 
of pipe for conveying water and other liquids, and 


so on through a long list. Lead, zinc, and some 
other metals and alloys likewise have many im- 
portant uses in industry. 

Maintenance engineers who are considering 
changes, additions, or replacements in their plants 
that will involve the use of any of the metals 
mentioned above will do well to consider the ad- 
visability of making these changes now, or at 
least covering their requirements, while prices are 
so favorable. 

There are many reasons for believing that the 
prices of the common metals will not remain at 
their present levels indefinitely. After they do 
advance, the chances are that it will be many a 
long day before they drop again to today’s 
quotations. 

t 


Blind Spots 


RE YOU suffering from a “blind spot’? 
Don’t be too sure that you are not. It is 
a failing all too common for one to congratulate 
himself upon a highly efficient production scheme, 
while all the time an absurd detail is literally star- 
ing him in the face — overlooked, unnoticed, 
because a blind spot prevents seeing a thing before 
his very nose. 

A case in point is found in the leather belting 
industry. For a long time manufacturers of belts 
had been using a reel of accepted diameter to 
carry belting while it was being worked upon or 
stored. Recently a manufacturer found that the 
small diameter of these reels was subjecting heavy 
belts to much greater bending stress than they 
would ever experience in practice. Straightway 
the old reels were discarded and new ones, of 
about twice the diameter, procured. Here was 
a patch of darkness that had gone unnoticed for 
years by a whole industry! 


Hi 


Write Your Equipment Requests 


ANY .requests for the purchase of plant 

equipment have been rejected simply be- 
cause the engineers initiating them were not able 
to impart to their superiors the same picture of 
economy and efficiency that existed in their own 
minds. Such miscarriages of thought are likely 
to produce three unfortunate results: The plant 
loses the opportunity to acquire a valuable tool; 
the engineer thinks that his superiors are short- 
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sighted; and the management thinks that the engi- 
neer is impractical. 

How then to go about adequate presentation? 
Even though the plant or maintenance engineer 
is a good salesman—as is rarely the case—the 
written report has proved to be better by far than 
the verbal method of presentation. The tend- 
ency of the busy executive is to rush a verbal 
request so that either the engineer forgets to 
present important facts or the importance of such 
facts is not grasped fully by the executive. 

While placing his recommendations in writing, 
the engineer has a final opportunity to check the 
soundness of his proposal. In so doing he may 
catch errors in his figures or logic which, if dis- 
covered by his superiors, would cause him consid- 
erable embarrassment. ‘The necessity for the 
inclusion of accurate figures in regard to the 
anticipated initial, operating, and maintenance 
costs, as well as the expected return on the in- 
vestment, is obvious. 

After presenting a well-written request, the 
engineer may feel assured that his entire story 
will be transmitted to all concerned in the same 
logical sequence in which it is written. 


f 


Don't Let Your Plant Run Down at the Heels 


EAT personal appearance has long been 

recognized as a practically indispensable 
qualification in an applicant for ary position 
above the level of ditch-digging. The unkempt, 
down-at-the-heels individual is automatically put 
under a handicap that may be extremely difficult 
to overcome. 

That the same truth applies broadly to indus- 
trial plants can hardly be disputed. There comes 
vividly to mind the appearance of several good- 
sized plants that were seen on a recent automobile 
trip. Even a casual glance showed sagging, 
broken fences, piles of rusty machinery, yards 
littered with miscellaneous waste, windows that 
needed washing, surfaces that needed painting, 
electric signs that blinked like a half-blinded 
Argus. Plants that had every appearance of 
being down on their luck, and not ashamed to let 
the world know it. And yet from every one of 
them came the cheerful hum of moving machinery. 

Possibly they were too busy to pay much atten- 
tion to appearances. A more likely explanation 
is that appropriations for the upkeep of buildings 
and yards have been cut to the point where an 
effective job can no longer be done. Whatever 
the reason, the effect is distinctly bad on the work- 
men, the townspeople, and the passersby. We 
may feel sorry for the ragged beggar, but we are 
not likely to offer him a position of high 
responsibility. 
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POWER CURVES 
TO CHECK 
PRODUCTION 
LOSSES 


FTEN careful in- 
spection of power 
charts may reveal 


losses in a manufacturing 

plant that might otherwise 

be difficult to locate. Pro- 

duction is, of course, directly related 
to power consumption. After allow- 
ing for losses in transmission, electric 
motors, shafting and belting, friction 
of machinery, and other minor losses, 
the remainder of the power is used in 
doing actual work on the products. 

The accompanying charts are rep- 
resentative of an investigation cover- 
ing a period of over five years. A 
number of causes of low production 
were discovered. It was found that 
the fault rarely lies with the work- 
man. There may be an uneven flow 
of materials to the operators, im- 
proper supervision of production, or 
faulty material control. The power 
charts enabled the engineer in charge 
to lay his finger on the weak spots in 
his production scheme. 

The plant analyzed has an average 
of 800,000 man-hours per month. It 
was found that the losses incurred 
by the workmen’s taking considerable 
time to reach full production in the 
morning and after the noon hour, 
and by the slacking off before the 
noon hour and at quitting time, some- 
times amounted to an hour or more 
in the eight-hour working day —a 
loss of 10 to 15 per cent. This loss 
is far-reaching, as it represents loss 
in labor, loss in power and fuel, and 
loss in idle machinery. 

This plant has progressive opera- 
tions, and an investigation showed 
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HARRY SPILLMAN 


Manager Power, Maintenance and Construction Division 


Continental Motors, Muskegon, Mich. 


that the greatest delay occurred while 
workmen were obtaining tools and re- 
turning them to the tool crib. This 
delay was eliminated by having the 
workman hold his tools until the job 
was completed. The tools are now 
handed over to the foreman at quit- 
ting time, and placed in a locker in 
his department. Another method was 
to have the men obtain and return 
the tools on their own time. A double 
force was placed at the cribs at this 
period to take care of the demand. 

The delay in delivering material to 
the machine was another major cause 
of lost time. This was greatly im- 
proved by having the trucking oper- 
ate on a schedule and maintaining 
this schedule. Uneven flow of ma- 
terial from one operation to another 
clearly shows on the curve. Such a 
loss is more likely to occur under 
high production than when the plant 
is operating below normal. 

The night losses, after the plant 
closed, were far-reaching. Analysis of 
the curves showed fans operating 
when not necessary ; watchmen using 
elevators instead of the stairs; air- 
compressors running; and pumps, 
motors, and other equipment not be- 
ing shut down when not in use. 

A number of minor delays, which 
individually do not look serious, will, 
when added up, represent consider- 
able loss. Thus, one plant had all the 
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time clocks located at the 


entrance gates. It was 
found that it took nearly 
15 minutes for the work- 
men to change their clothes 
and arrive at their ma- 
chines after checking in. By placing 
clocks in the departments and issu- 
ing instructions that the men were 
to be ready for work before ringing 
the time clock, this loss was elim- 
inated. 

A very slight responsibility for the 
losses can be blamed upon the work- 
men. It was estimated that the re- 
sponsibility placed against the man- 
agement should be 80 per cent, and 
the responsibility placed against labor 
10 per cent, with miscellaneous fac- 
tors covering the remainder. 


Charts 1 to 6, inclusive, show how 
a daily loss of 91 minutes, in a 
plant averaging 800,000 man-hours 
a month, was reduced to 14 min- 
utes. The 36-minute saving in the 
morning, as seen by comparing 
charts No. 1 and 4, is especially 
noteworthy, since a workman should 
show his greatest output during the 
first three hours of the day. 


Charts 7 and 8 show an 18-minute 
loss in the morning reduced to 2 
minutes. This delay was caused by 
men waiting in the morning for 
material and instructions from the 
foreman. The trouble was entirely 
eliminated by having the material 
at the machines at starting time 
and by organizing a class for the 
foremen, giving them instruction in 
the proper methods of handling 
men, 
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LUBRICATING SYSTEMS 


for Intermittent Application 


Eighth article of a series. The next will appear in an early issue. 


REASE is also applied under 
(5 pressure by means of individ- 
ual spring cups, a type of 
which is shown with a cut-away view 
in Fig. 56. Although there are many 
designs which vary in shape and size, 
all function on practically the same 
principle, that is, a plunger being 
forced against the lubricant by means 
of a helical spring. 
While these cups will handle either 





Courtesy The Lunkenheimer Company 
Fig. 56—Continuous feed may be 
obtained by the use of hand-loaded, 
spring-operated cups. The supply 
may be regulated by means of the 
valve in the stem, which is shown 
in the cut-away view at the left. 


grease or semi-fluid compounds, a 
moderately heavy grade of cup grease 
usually is used in them. The rate of 
flow will depend on the viscosity of 
the lubricant, the temperature, bear- 
ing clearances, the spring pressure, 
and the distance the cup is installed 
from the bearing. Further regulation 
may be made by means of a valve in 
the stem of the cup. 
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FRED H. LOW 


Mechanical Engineer 


For bearings where intermittent 
application will suffice, screw-type 
grease cups may be used, and to a 
limited extent this type of cup will 
give continuous lubrication, for as the 
cup becomes heated owing to the fric- 
tional heat of the bearing, the grease 
will flow by gravity to the bearing. 
In some cases the cup is used to force 


grease into a bearing housing of ca- 
pacity sufficient to supply a bath type 
of lubrication. 

With the cups shown in Fig. 57 
the pressures obtained depend upon 
the pitch of the screw and the lever- 
age offered by the grip on the cap or 
screw handle. The types shown vary 
in design from a simple cup with a 
screw cap to cups having special, 
screw-mechanism grease scrapers and 
check valves to prevent the lubricant 
from being withdrawn from the bear- 
ing and into the cup when the plunger 





Upper left and center, courtesy The Lunkenheimer Company 


Upper right and lower row, courtesy Bowen Products 


orporation 


Fig. 57—Screw-type grease cups of varying designs. In these types the 
pressures obtained depend upon the pitch of the screw and the leverage 


from the cap or screw handle. 
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or cap is being run back for re- 
charging. 

In some cases the cover or cap is 
removed when refilling the cup, 
whereas in others the cup is removed 
from a base fitting. The latter type 
lends itself to rapid application as the 
discharged cup may be replaced with 
a loaded one. The empty cups can 
then be taken to a central station for 
refilling. 

Oil may be forced into the bearing 
by individual, hand-operated pumps 
of the types shown in Fig. 58. Such 
units usually are used as auxiliary 
equipment in connection with a cen- 





Courtesy The Lunkenheimer Company 


Fig. 58—Types of hand-operated 
pumps used to supplement the cen- 
tral supply systems. 





Left, courtesy Bowen Products Company 
Right, courtesy The Lunkenheimer Company 


Fig. 59—Cups with regulating pins 
which meter the lubricant to the 
bearing. The cup on the left uses 
grease, the other cup uses oil. 


tral supply system. Their use, as 
such, on important bearings will often 
prevent operating delays, owing to the 
failure of the main lubricating sys- 
tem. However, their main use is on 
power-plant equipment. 

Where the clearances in the bearing 
will allow the lubricant to flow in by 
gravity, and where the design of the 
journal housing will permit its use, 
grease or oil may be applied by means 
of cups with regulating pins. Two 


Courtesy The Lunkenheimer Company 











Fig. 60—Individual gravity oilers of the adjustable valve type. The supply 
of oil may be regulated between wide limits. 


cups of this type are shown in Fig. 59. 
Some of the containers are made of 
glass so that the quantity of lubri- 
cant can be observed readily. Gen- 
erally, where grease is used, all parts 
are made of metal. The heat gen- 
erated by the bearing is conveyed by 
the metal to the grease, which must 
be in a liquid form in order to feed 
from the cups. 

In handling either oil or grease, 
the clearance between the pin and 
the guide wall, through which space 
the lubricant must pass, is so small 
as to retain the lubricant in the cup 
or bowl when the pin is at rest. The 
lower end of the pin rests on the 
revolving or moving part which is to 
be lubricated; thus the flow of lubri- 
cant stops when the machine is not in 
motion. When the machine is started 
a twisting motion is imparted to the 
pin, which causes the oil to be carried 
down to the bearing. 

Obviously, the use of this type of 
lubricator is limited to places where 
the cup can be installed directly on 
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the bearing and in a vertical position. 

One of the best known methods of 
applying oil to the bearings in ma- 
chine shops is by means of gravity 
sight-feed oilers. The glass cup, giv- 
ing clear-vision lubrication, is so eas- 
ily installed that its use has been ex- 
tended to many places where it is not 
suitable. There are, however, many 
places where these cups offer the 
most satisfactory solution to the 
lubrication problem. 

Types of cups in the sight-feed 
class are shown in Fig. 60. They 
consist of a supply chamber, either of 
glass or metal, from which the oil 
flows through an adjustable valve. 
They may be regulated to supply oil 
in amounts varying from a drop every 
few minutes to a steady stream. 

In some of the types shown, the 
needle valve stem extends through 
the cup, adjustment being made at the 
top. In other cases adjustment is 
made by means of a valve which is 
located in the side of the cup stem. 

Where the stem protrudes through 
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the top of the cup it is possible to 
provide a lift-cam device which raises 
or lowers the valve. Thus the supply 
may be shut off and turned on with- 
out disturbing the adjustment of the 
valve. 

As the oil leaves the drip nozzle, in 
some types of cups, it passes through 
a sight-feed glass, whereas in others 
it goes directly to a bearing. Not all 
cups have glass containers through 
which the oil level may be seen. In 
some cases the entire cup is made of 
metal, and with them a glass column 
is provided, and, in other types it is 
necessary to open the cup to deter- 
mine the quantity of oil it contains. 

Generally, the pressure at the point 
of application is the same as the at- 
mosphere, but where higher pressures 
are encountered the ordinary cup can- 
not be used. 

For low pressures, a low-pressure- 
type of cup, having a relief passage 





leading from the sight-feed chamber 
to a point above the oil level in the 
supply chamber may be used. 

Where the lubricator must work 
under high pressure, a cup for this 
class of service is used. For instance, 
where a unit is used to introduce oil 
into a steam line, a balance in pres- 
sure is obtained by introducing steam 
at or above the line pressure into the 
unit. This unit may be considered to 
be in the class of hydrostatic equip- 
ment. 

The lubricator with the angular 
stem in Fig. 60 is of the type in which 
the pressure is equalized through the 
same passage that conducts the oil to 
the spot to be lubricated. Equaliza- 
tion is accomplished by means of a 
tube which vents the bearing lead to 
a point above the oil level, as in the 
low-pressure cup. However, this cup 
is tightly sealed so that a high pres- 
sure is built up on top of the oil. 
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Henley's Twentieth Century 
Book of Recipes, Formulas, 
and Processes 


By Gardner D. Hiscox. Norman W. 
Henley Publishing Company, 2 W. 
45th St. New York, N. Y. Cloth 
board covers, 6x9 in., 800 pages. $4. 


F Wptittegees edition of a well-known 
book. The last preceding edition 
was reviewed in the June, 1930, issue 
of Maintenance Engineering (then [n- 
dustrial Engineering). 

More than 10,000 recipes and formu- 
las, from simple home recipes to com- 
plicated industrial processes, are given. 
Included among the subjects are water- 
proofing, paints, glues, soaps, varnishes, 
enamels, and oils. 

Added material in this edition in- 
cludes a limited classified buyers’ guide, 
and a one-page list of chemical names 
with corresponding common names. 


A Bibliography of Bibliog- 
raphies in Electrical 
Engineering 


HE SPECIAL Libraries Associa- 

tion announces the publication of 
“A Bibliography of Bibliographies in 
Electrical Engineering, 1918-1929.” Ex- 
perts in this field have searched books 
and files of more than fifty periodicals 
published during the last twelve years. 
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They present approximately 25,000 ref- 
erences under nearly 2,500 different 
subject entries. European authorities 
are extensively cited, about one-third 
of the references being in French or 
German. For the first time, the engi- 
neer is offered a time-saving service 
which similar publications have long 
made available to the chemist and phys- 
icist. 

The price is $1.50. Copies may be 
obtained from The Special Libraries 
Association, 345 Hudson St., New York 
City. 


Alternating Currents 


By Carl Magnusson, Professor of 
Electrical Engineering and Director 
Engineering Experimental Station, 
University of Washington, Seattle, 
Wash. McGraw-Hill Book Company, 
Inc., 330 West 42nd St., New York, 
N. Y. Fourth edition, cloth binding, 
685 pages. $5. 


HE first edition of Professor Mag- 
nusson’s book appeared in 1916. 
Intended as a textbook on the under- 
lying laws governing alternating cur- 
rent phenomena, it has retained its basic 
form through successive editions, for 
the increasing number of applications 
of and the later researches upon alter- 
nating currents, during the last decade 
and a half, have not disturbed original 
conceptions. 
In 28 chapters the author covers all 
of the important phases of his subject. 
The fundamental concepts of elec- 


tro-statics, electro-magnetics, generation 
of emf., and electrical units are given 
in the first three chapters. Mathemati- 
cal analysis of electric quantities, and 
the discussion of the various forms of 
representation, follow. The character- 
istics of alternating current are given 
thorough treatment. Transmission line 
problems, including symmetrical com- 
ponents of unbalanced systems, where 
Fortesque’s idea of positive, negative, 
and zero phase sequence is employed, 
are discussed at some length. 

New chapters on mercury-arc recti- 
fiers and hot-cathode rectifiers and os- 
cillators have been included. Many new 
oscillograms, line drawings, and photo- 
graphs have been added. 


The Durability of Concrete 


HE KANSAS State College Engi- 
neering Experiment Station Bul- 
letin No. 28 “The Durability of Con- 
crete” by C. H. Scholer, Professor of 
Applied Mechanics, reports the prog- 
ress of a study which so far has ex- 
tended over six years. The research 
was concerned primarily with the ef- 
fects of ordinary weathering conditions 
upon concrete roads and structures, and 
upon various concrete aggregates. 
The bulletin is amply illustrated with 
charts, photographs of structures and 
specimens, and microphotographs of test 
results. A copy may be obtained by 
writing to the Kansas State College of 
Agriculture and Applied Science, Man- 
hattan, Kansas. 


I HAVE just finished reading the 
article ‘Lockers, A Plant Asset,” 
in your September issue and thought 
you might be interested in our solu- 
tion of the locker problem. 

A number of years ago we re- 
placed all of our wood lockers with 
steel lockers in order to reduce the 
fire hazard. Since that time we have 
purchased various types and makes 
of metal lockers but none of them 
have been very satisfactory in our 
plant due to the fact that chemical 
fumes ate through every kind of 
paint and enamel that we tried, caus- 
ing the life of the lockers to be very 
short. 

About a year ago we conceived the 
idea of making lockers of “asbestos 
lumber,” and have been very well 
satisfied with the results. This ma- 
terial makes a fireproof locker and 
requires no painting or attention of 
any kind. Most important, it is not 
affected by ordinary chemical fumes. 


C. W. ScHWABE 
Superintendent Mechanical Department 
Mallinckrodt Chemical Works 
St. Louis, Mo. 
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Location of Y and delta points on electrical slide rule used for checking motor 


windings. 


Y at 155, delta at 242, and broken delta at 256, all on “A” scale. 


Checking Winding Data 
with the Slide Rule 


with a slide rule special marks 

on the upper stationary scale will 
simplify and shorten the process. The 
scheme I use is based on assuming a 
standard voltage as constant and the 
conductor loading factor as semi-con- 
stant. It is particularly applicable to 
general - purpose motors, especially 
those produced by the leading manu- 
facturers, where the rating consider- 
ations are much the same. 

Thorough familiarity with slide 
rule manipulation is not a necessity 
for good results, but some knowledge 
of winding design considerations is 
essential. For example, one should be 
able to sense automatically that a 
winding of a certain horsepower rat- 
ing designed to operate under given 
ventilation factors and connected sin- 
gle-circuit star (otherwise referred 
to as series star) would be of twice 
that rating if it were intended to op- 
erate on the same voltage, but con- 
nected two-circuit or two-parallel 
star. It is also necessary to be suf- 
ficiently familiar with reconnection 
considerations to sense that a certain 
winding and connection designed for 
operation on, say, 440 volts could be 
of five times that rating if intended 
for operation on 2,200 volts. 

A Keuffel & Esser, Roylance elec- 


| N THE checking of winding data 


W. O. HURLBUT 


San Francisco, Calif. 


trical slide rule, Mannheim type, No. 
4133S will be referred to in describ- 
ing the procedure, because this rule 
is calibrated in B & S wire gage on 
the square edge. Although this rule 
embodies many electrical features it 
is not necessarily the only one that 
can be adapted to motor checking as 
here described ; in fact, the slide rule 
one is in the habit of using will per- 
haps be found preferable. 

In all descriptions of settings the 
left index only of scales B and C will 
be meant, and the right index only 
of scales A and D. In all settings 
mentioned the slide extends to the 
right; therefore left or right will 
hereafter seldom be specified. 

The first step is to locate the posi- 
tion for the special marks or points, 
scribe them in, and fill them with 
printers’ ink. Known data must be 
used as a basis, and a 10-hp., 440- 
volt, three-phase winding, one No. 14 
wire, single-delta connected will be 
chosen. These data are based on a 
G.E. type KT motor in which the ra- 
tio of conductor area to current is 
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about 526 circ. mil per ampere. One 
may view this factor as amperes per 
square inch, horsepower per square 
inch at a certain voltage, or amperes 
per circ. mil, as the delta point will 
be located in the same position in all 
cases, 

Set indexes B and C in line with 
No. 14 B & S gage on the edge of 
the rule. The area in circ. mils, 4,106, 
will line under index A to be read on 
scale B, and the diameter, 64.08 mils, 
can be read on scale C over index D. 
It is obvious that if any one of these 
three relations is known and set at 
the proper index the others will line 
in their respective places to be read. 
Retaining this setting the delta point 
should be scribed over the stationary 
scale A so that it lines with 10 on 
scale B, as shown in the illustration, 
because 10 hp. is related to No. 14 
wire in the basic data used. Also, 440 
volts, single delta, is included in these 
data ; therefore, all readings indicated 
under this point must be viewed as 
single delta, 440 volts. However, any 
voltage or connection can be handled, 
as will be shown. 

The relations indicated in this set- 
ting are in part as follows: horse- 
power, voltage (always 440), number 
of circuits (always one), wire size 
(in gage area or diameter), and delta 
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connection. Other electrical data 
which could be read are outside the 
present subject. 

To illustrate the use of the delta 
point a winding will be assumed in 
which the connection is unknown. 
Suppose the known data are: One 
No. 17 wire, 220 volts, 5 hp. To de- 
termine the connection, set indexes B 
and C in line with No. 17 B & S gage 
on the square edge of the rule. Then 
5 hp. on B will line under the delta 
point, indicating that the connection 
is single-delta for 440 volts. It re- 
quires no further investigation to de- 
cide what the connection would be 
for 220 volts. 

Similarly, 2,200 volts can be han- 
dled, but with a ratio of 5 to 1 instead 
of 1 to 2. Conversely, horsepower, 
size of wire, etc., can be determined 
when other related factors are known. 

Addition of a point to represent 
the star connection will enable the 
operator to ascertain whether a motor 
should be star- or delta-connected. 
As the star connection is no doubt in 
more common use than the delta, this 
point is of more importance than the 
other. 

The settings in determining the 
data are identical in both cases and 
although various ways of locating the 
point position become apparent once 
the delta is located, another winding 
will be selected as a basis. A G.E. 
type KT motor, 5 hp., 220 volts, one 
No. 15 wire, two-circuit, star-con- 
nected will be chosen. Proceeding in 
the same manner as before, set in- 
dexes B and C in line with No. 15 
B & S gage. The Y point is located 
over 5 hp. on the B scale. Although 
the data are 220 volts, two-circuit 
star, the winding will be regarded for 
simplicity, as being 440 volts, series 
star, and all readings will be so con- 
sidered. 

Assume, for example, that a wind- 
ing to be checked has been designed 
for 220 volts and wound with one 
No. 17 wire, two-circuit star connec- 
tion. The horsepower is to be deter- 
mined. Set indexes B and C in line 
with No. 17 gage. Figure 3 on scale 
B will lie under point Y and mean 
that the winding is good for 3 hp., 
440 volts, one-circuit star, at nearly 
the same conductor load as in the 5- 
hp. winding used in making the cali- 
bration. 

It will be noted that 3 does not 
exactly line with the Y point, as did 
the 5 when the Y was located. The 
reason is that the 5-hp. winding was 
based on approximately 480 circ. mil, 
assuming, of course, that the volt- 
amperes per horsepower are about 


504 








alike in both motors. In such cases 
the standard wire size chosen by the 
designer was likely the one nearest 
to the area desired. Rarely is there 
likelihood of error from this cause, 
as the next smaller wire size, No. 18, 
indicates only 2% hp., which is not a 
standard rating. The next larger size, 
No. 16, checks 4 hp., which also is 
not a common rating. 

For these reasons odd wire sizes 
are often found; that is, the dimen- 
sions are between those of the stand- 
ard gages. These windings can be 
dealt with by setting the diameter or 
area in mils or circular mils on C or 
B scale to indexes D or A respective- 
ly. Also, when one is dealing with 
square or rectangular conductors, 
square mils or square inches can be 
used instead of circular mils by set- 
ting to a mark at 7.854 on scale A 
instead of setting to index A. 

Such a check will result exactly as 
though the equivalent area in circu- 
lar mils were set at index A, because 
whenever a true area in square mils 
or square inches on scale B lines un- 
der 7.854 on scale A, the equivalent 
area in circular mils on scale B lines 
exactly under index A. This point 
on scale A, at 7.854, is usually al- 
ready marked on most rules, but set- 
tings in square inches may be con- 
fusing at first unless the operator is 
familiar with handling decimal points 
on a slide rule. 

In checking large machines, judg- 
ment gained by experience must be 
the guide, as oftentimes ventilation 
considerations may have influenced 
the conductor loading in the design to 
so much greater extent than in the 
case of smaller motors that offhand 
results may not be very consistent. 

In the relation of conductor area 
to amperes, it may be well to note 
that the star and delta points were 
located from the wire gage setting on 
separate data, and not from exact 
equivalent relations. Consequently, 
the delta basic design chosen checks 
526 circ. mil per ampere, whereas the 
star design checks only about 480 
circ. mil. An additional delta point 
in dots or colored ink will indicate 
delta data on exactly the same con- 
ductor loading considerations as the 
star point. 

This delta point, which is shown 
dotted in the illustration, is more im- 
portant than the other and is located 
as follows: Divide by 1.73 the area 
in circular mils of the size wire (No. 
15 gage) used to locate the star point. 
The quotient, 1,884 circ. mil, will be 
the equivalent area of conductor re- 
quired by a delta connection. Set 





1,884 on scale B under index A. Over 
5 hp. on scale B, a little to the right 
of the original delta point, is the lo- 
cation for the new point, which will 
indicate on the same circular-mil-per- 
ampere basis as the star point, be- 
cause the same horsepower (5) as 
well as the equivalent conductor-load 
ratio were used in locating its posi- 
tion. 

Seldom is a winding encountered 
that does not readily lend itself to 
checking by this conductor-load meth- 
od, but they are met at times, and so 
one such case will be shown. The 
data are as follows: 7% hp., 440 
volts, one No. 16 wire, connection 
unknown and to be determined. 

Set B and C indexes at No. 16 
B & S gage as previously explained. 
The diameter in mils, 50.8, can now 
be read on scale C over right index 
D. Then the area in circular mils, 
2,583, naturally lines up on scale B 
to be read under right index A. 

Under the Y mark figure 4 is 
shown, which means that this con- 
ductor area is good for 4 hp. with 
a 440-volt, series-star connection, ac- 
cording to the rating basis on which 
the Y mark is calibrated. It is al- 
ready known that the winding is 
meant for 7% hp., not 4 hp., and it is, 
therefore, apparent that the nearest Y 
connection is two-circuit, good for 
8 hp. on 440 volts. 

On the other hand, the dotted delta 
mark based on the equivalent area for 
a delta circuit indicates 6.9 or nearly 
7 hp. for a single-delta connection on 
440 volts. The choice between the 
star and delta connections in such a 
case is guesswork. 

This machine was originally wound 
with an odd-sized wire 49 mils in 
diameter, which is between No. 16 
and No. 17 B’& S gage. It has been 
rewound with standard No. 16 gage. 
The proper connection was two-cir- 
cuit star. 

In solving such cases the number 
of turns in the winding become a 
more important consideration than 
the conductor area per ampere, and 
although there is a similar volts-per- 
turn slide-rule method of checking, 
space does not permit its description 
here. 

Points can be placed on the rule to 
conform to any voltage, or a ratio 
may be applied after a problem has 
been treated as though 440 volts was 
the basis of operation. A two-phase 
point, however, is of assistance in 
handling phase changing problems. 
Its position is located in the same 
manner as the three-phase star or 
delta point. 
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PLANT ENGINEERS FORUM 






Here is the twenty-fourth of a series of questions, each of which has at least two 
sides. A new question will be presented each month, and our readers’ answers 
to previous questions also will be published. Write down your opinions and send 
them to the editor. Answers published will be paid for at an attractive rate. 


Interviewing Salesmen 


George Shipman has dropped in on Frank Fulleger 
at his plant shortly after noon on Saturday. The 
whistle has blown and most of the men have gone. 
Frank is alone in his office. As George greets him he 
is still plugging away at his desk. 


*x * * 


“How are you, Frank? What’s the idea of working 
overtime on a glorious day like this? A shorter week 
in depression, you know. Came to see if you’d join 
me in a round of golf. Want revenge for the last 
trimming you gave me.” 


“There’s nothing I’d rather do than take you on, 
George, but I’ve got a flock of reports that must be on 
the boss’s desk Monday morning and the wife has me 
all tied up tomorrow.” 


“Go to it, son. But why the sudden rush? Got a 
big job on?” 


“Nothing unusual.” 
“Well, then?” 


“Salesmen, ‘George, salesmen and more salesmen! 
They always pester me enough, but this week it seemed 
they were all after me. I would just get down to work 
after one left when another one would pop in. That’s 
why I have to do my work after school.” 


“Hold it, my boy. Spirit is a great thing to have, 
but yours is running away with you. You know as 


well as I do that salesmen have done you lots of good. 
Where would your company be without them?” 


“Granted, George. But do they need to take up so 
much of my time?” 


“Not an easy question to answer, I’ll admit, Frank. 
But there are ways and means.” 


“For example, George?” 


“The first one is simple—planning. Not so long 
ago the same thing was getting my goat—Gosh, Frank, 
it’s one o’clock. Got to be running along or I'll be 
waiting in line at the first tee. Tell you all about it 
next time.” 

ee 


We know that nothing but golf could have torn 
George Shipman away from such an interesting ses- 
sion. However, his departure gives the readers of 
MAINTENANCE ENGINEERING an opportunity to send 
in their solutions of Frank’s problem from thew own 
experience, 


Should the maintenance engineer interview all 
salesmen that call on him? 


If not, should he determine which ones to see, and 
what of those that he does not interview? 


Should all salesmen be allowed to tell their entire 
story? 


(Answers to previous questions start on the following page) 
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Should the Maintenance 
Department Have a Separate 
Inspection Division? 
(Question presented in the September issue) 


N GENERAL, a separate inspection force is to be 

avoided if possible. The maintenance department 
needs inspection work for the training of maintenance 
men who are under development. Inspection is the best 
training for a maintenance repair man because it forces 
him to gain some understanding of equipment before it 
breaks down. Similarly, maintenance repair is the best 
training for the inspector because it teaches him what 
to look for when making an inspection. 

In a very large plant operating several thousand mo- 
tors, the operation of a separate inspection force may 
be the only way that maintenance can be kept up to the 
required standard. Even in such an organization the 
work of the separate inspection force should consist 
only of a percentage inspection or spot check. It should 
supersede in no way the routine inspection carried on 
by the foremen or their men. 

In my opinion the inspection of any piece of appa- 
ratus should be assigned logically to the foreman who 
is responsible for repairing it in case of a breakdown. 
This arrangement places complete responsibility for the 
breakdown of any piece of equipment on one foreman. 
He cannot blame unreported defects because it is his 
job to report such defects and see that they are cor- 
rected. Rosert W. DRAKE 

Mechanical and Electrical Engineer 
Western Springs, Jil. 


Y ALL means, the maintenance department should 

have a separate inspection division. The func- 
tions of plant maintenance are primarily preventive 
and secondarily corrective. Therefore, because the in- 
spection of machinery and equipment is a major duty 
of the maintenance department, it should be isolated 
in a division separate from the rest of the maintenance 
divisions and should be under one responsible man. 
The only job of this division should be inspection of 
machinery and equipment at such intervals as will in- 
sure detection of mal-adjustment, wear, or impending 
breakdowns. To the inspection division belong the du- 
ties of routine and emergency inspection of equipment 
and the responsibility of notifying the remainder of 
the maintenance department of needed repairs and re- 
placements. 

The inspection division should keep systematic rec- 
ords. The system should include tickler records to 
serve as reminders of the necessity for reinspection. 
Specific questions should be printed on the schedule 
cards for periodic inspection. The inspector is not 
likely to overlook certain items if he has to make a 
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definite mark on a schedule card after each required 
item. 

Through the use of such a system of inspection a 

thorough inspection job is done and responsibility is 

fixed definitely. In this age of specialization a separate 

inspection division is a necessity if efficiency in plant 

operation is desired. 

Harry KAurMAn, Engineering Division 

Naval Aircraft Factory 

Philadelphia, Pa. 


N VERY large plants it may be practicable to isolate 

inspection in a division separate from the rest of 
the maintenance department but, in a plant of average 
size, the cost of such an arrangement probably would 
be prohibitive. If all inspection work could be han- 
dled by one or two men, a separate inspection depart- 
ment might be created to advantage in a small factory. 
But it is self-evident that this arrangement would not 
be satisfactory. Motors, transformers, and so on should 
be inspected only by a first-class electrician, whereas 
line-shafting, clutches, and other power-transmission 
equipment require inspection by an experienced mill- 
wright, and so on. Inspection of all plant equipment, 
therefore, would necessitate the services of a number of 


mechanics because each inspector must be a specialist 


along a certain definite line. 

In our own plant, which is relatively small, we believe 
that we have solved the inspection problem in an eco- 
nomical manner by dividing the work into two general 
classes. In the first class we have placed such equip- 
ment that, either because of its importance to plant 
activities or because it is likely to cause an accident, 
must be inspected at certain definite intervals. In this 
class are included electric motors, fans, extractors, 
pumps, and scales. 

The responsibility for inspection of this class of 
equipment is delegated to the foreman in charge of 
the shop that maintains such equipment. 

In the second inspection class we include all equip- 
ment not covered in the regular inspections mentioned 
previously. This equipment is taken care of m our 
plant inspection by buildings, which is carried on when 
work is slack in the mechanical department. The plan 
is that all such equipment shall receive at least one 
general inspection a year. Such inspections are made by 
the various shop foremen under the direction of the 
shop superintendent. 

We always have managed to take care of our inspec- 
tion work without adding to our mechanical force and 
feel that we are getting satisfactory results without 
adopting the more expensive plan of forming a separate 
inspection division. C. W. ScHWABE 

Superintendent Mechanical Department 
Mallinckrodt Chemical Works 
St. Louis, Mo. 
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What Qualifications for a 
Maintenance Engineer ? 


(Question presented in the August issue) 


| pppoe teen ey the first and most important qualifi- 
cation is foresight. The primary duties of the 
maintenance engineer are preventive in character. He 
must have the ability, by virtue of his knowledge and 
experience, to detect the slightest indication of im- 
pending difficulties. The best indication of efficient 
maintenance is relative freedom from emergency 
repairs. 

The qualification next in importance is technical 
knowledge and skill. The ability of the maintenance 
engineer is indicated conspicuously by the manner in 
which he directs the work of repair. He must have 
the ability to think and plan quickly and efficiently. 
No general rules can be applied to such conditions. 
The quick and efficient performance of the work de- 
pends entirely upon the judgment of the man in charge. 
This qualification naturally entails a thorough knowl- 
edge of the best modern practices. 

The next qualification is progressiveness. In these 
swiftly moving times improvements and new develop- 
ments are announced with breath-taking frequency. 
The maintenance engineer must be constantly in touch 
with these developments. He should study them thor- 
oughly with the object of recommending the installa- 
tion of new equipment that will prevent or reduce 
losses. This qualification can be acquired only by con- 
sistent reading of the leading technical journals and by 
discussion of related topics with others of the same 
profession. 

Last, but not least, personality plays an important 
part in the performance of maintenance work. The 
maintenance engineer comes in contact with other exec- 
utives and department heads, and it is obvious that a 
pleasing personality will result in smoother cooperation 
between them. R. H. Kasper, Master Mechanic 

Steel Heddle Manufacturing Company 
Philadelphia, Pa. 


HERE are a few traits and a certain type of train- 

ing which, coupled with a large amount of common 
sense, are desirable qualifications for one about to 
shoulder the responsibilities of a maintenance engineer. 
The maintenance engineer need not be able to perform 
personally all of the individual tasks that arise in his 
department, but he should be able to determine whether 
or not each job is done satisfactorily and within a rea- 
sonable time limit. 

There are some men who require little education to 
fill such a position, but I believe that even a genius 
would be helped materially by a college education. I 
would suggest that anyone who expects to become a 
maintenance engineer should study mechanical engi- 
neering in college. After finishing college, he should 
enter some large plant, working in the office of the 
mechanical or electrical engineer. In this position he 
would have access to plant costs and other features of 
management. 

The personality of a maintenance engineer should be 
agreeable but firm in dealing with his employees. He 
seldom should show temper, frequent displays of which 
often destroy the morale of his employees so that they 
either will not cooperate with him or will seek employ- 
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ment elsewhere. The maintenance engineer should ad- 

vise his subordinates and allow them to use their own 

judgment whenever possible. In short, he should treat 

the men under him just as he would like to be treated 
if in their place. 

Gravy H. Emerson, Electrical Superintendent 

Reed Brothers Stone Company 

Birmingham, Ala. 


UR CANDIDATE should have had a high-school 

education. Although a technical education is a 
valuable asset, its necessity can be waived in some cases 
because experience benefits some men more than would 
technical training. The applicant must be able to in- 
struct workmen efficiently and get from them their best 
efforts. A good imagination, which enables the main- 
tenance engineer to picture future installations of ma- 
chinery and methods, is another essential qualification. 
He must have an intimate knowledge of the equipment 
that is to come under his jurisdiction and must keep 
posted on new developments of equipment and methods. 
In performing this function he must be somewhat of 
an economist in order to make the most intelligent 
choice of equipment for a given job. Finally, resource- 
fulness is an important qualification that should be 
found in the make-up of the successful maintenance 


- engineer, 


In conclusion, I am listing in the order of their 
importance the outstanding qualifications that I would 
look for in questioning an applicant for a job as main- 
tenance engineer : resourcefulness, imagination, appear- 
ance, ability to handle men, and experience and training. 

W. F. Fercuson, Works Electrical Engineer 
Westinghouse Air Brake Company 
Wilmerding, Pa. 


MAINTENANCE engineer must be to his firm 
five times what a triple-threat man is to his foot- 
ball team! 

He has to know almost as much about the plant as 
the operating manager and more about every machine 
than its operator. He must be able to explain how 
plumbing is to be repaired; he has to advise the car- 
penters, speed up the painters, and keep the janitors 
busy. Power lines blow fuses to see if he knows where 
to look for the trouble. Heavy snows, windstorms, and 
zero weather conspire to make him a heating expert. 
Tractors, cranes, hoists, and overhead rails have a tech- 
nique all their own that demands specific knowledge of 
materials-handling equipment. He must know more 
about new equipment than the purchasing agent, or he 
won’t be able to recommend its purchase. He must be 
an electrical engineer, a construction engineer, a sani- 
tary engineer, and a stationary engineer combined in 
one. He has to know bookkeeping to direct and main- 
tain proper records on equipment and repairs. He must 
have the ability to read and understand a lot of tech- 
nical magazines to keep posted on the latest develop- 
ments. Finally, he must be a first-class salesman to sell 
his inferiors and his superiors his ideas of replacing 
old, and installing new equipment. 

In police parlance he is the “hot shot” of industry— 
the “trouble shooter” of manufacturing. He must know 
how to fix everything and where to buy anything. 
When trouble starts, no matter what time of the day or 
night it is, he throws on his fireman’s hat, sounds his 
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siren, steps on the gas, and proceeds to keep the wheels 
of industry turning. 
But, without personality, tact, initiative, confidence, 
‘and cooperation, all the knowledge previously discussed 
would be of no help to him. And, above all, he must be 
resourceful. If he can’t pull his outfit out of an emer- 
gency by ingenious, unorthodox methods, he’d better 
pack up his bag of tools and ask for his check. 
C. S. STEVENSON, Operating Manager 
Hall Brothers, Inc., Kansas City, Mo. 


O QUALIFY for the position of maintenance en- 
gineer in a large factory a candidate should have 
most of the following qualifications. 

He should have had at least a high-school education 
or its equivalent and should have served an apprentice- 
ship in at least one of the following trades: machinist, 
electrician, or millwright. 

A working knowledge of plumbing and steam fitting, 
machinist work, millwrighting, carpentering, electrical 
work, industrial building construction, operation and 
care of steam boilers, and general plant maintenance 
is another requisite. He should have a thorough under- 
standing of mathematics and blue prints. His practical 
experience should cover a period of at least ten years. 

His general education should include study of all 
the aforementioned subjects, and he should keep 
abreast of the times by reading the current literature 
pertaining to his work. 

He should have an analytical mind because he will be 
called upon to make quick, accurate decisions in times 
of emergency. He should be able to handle men and 
get along with the foremen and superiors of his plant. 

Ws. C. Betz, Master Mechanic 
Fafnir Bearing Company 
New Britain, Conn. 
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Initiative or Apathy? 
(Question presented in the June issue) 


ERTAINLY the answer is initiative, but the main- 

tenance engineer should be broad-minded enough 
to see the production man’s viewpoint—the man respon- 
sible for production costs. The successful maintenance 
engineer is one who can keep his plant going and, at 
the same time, keep in mind the cost of so doing. 

For example, it may not always be good policy to 
scrap a piece of machinery because it is believed to 
be obsolete. Often the thing to do is to determine what 
makes this piece of machinery obsolete and then com- 
pare the cost of redesigning and altering the machine 
with the cost of one of modern design. After this 
comparison has been made, the most economical method 
of correcting the situation can be determined. 

The successful maintenance engineer also should be 
able to cooperate with the various department heads 
and should listen to their ideas regardless of whether 
they are practical or impractical. When suggestions are 
impractical, he should point out the reasons for their 
unsuitability in such a way that it will not cause fric- 
tion but will encourage further ideas and suggestions. 

W. R. Simpson, Plant Engineer 
Thermoid Rubber Company 
Trenton, N. J. 


How Valuable Are Plant Visits? 


(Question presented in the February issue) 


O better investment could be made than that of the 

“Big Chief” in sending one of his best men to cast 
himself adrift in the sea of industry and cruise about 
in a hunt for real ideas. It is a practice at the Hoyt 
Electrical Instrument Works to send its plant engineer 
on visits to other factories and plants and not always 
to those producing goods similar to ours. 

A specific case is cited: Our heat-treating depart- 
ment was experiencing a lot of trouble in hardening 
magnets. No matter what we did we could not harden 
the magnets so that they would take the magnetic charge 
and hold it properly. We had always experienced this 
trouble but, as the closer limits of modern instrument 
demands came on, we found that we were not holding 
our own. Hence we sent our plant engineer afield with 
instructions to visit such plants as he could find that 
were using the latest in hardening equipment and bring 
back some dope. 

The results of his visits justified all the confidence 
we place in such visits, for the information gained by 
first-hand contact in plants that he was courteously 
allowed to study, saved us possible defeat in competition 
and thousands of dollars in loss of labor and waste of 
material. We at once were forced to purchase new 
heat-treating equipment in the form of muffle oil-fired 
furnaces, pyrometers, timing and quenching devices, and 
hardness-testing equipment that insured our magnets 
being of a uniform quality. The layout and process that 
we adopted were a combination of ideas that the plant 
engineer found in six plants. 

Much can be done to an open mind by this friendly 
swapping of visits, and the Hoyt electrical plant has 
“welcome” on the “mat,” for we find that a visitor to 
our plant many times is as valuable to us as is a visit 
to another plant. 

In our immediate vicinity there is located a plant that 
produces a line of goods similar to our own; we often 
exchange visits and find them mutually helpful. The 
best of feeling exists between us. 

Were I to give advice to one of my men going on a 
trip to visit other plants in search of ideas, it would be 
short and to the point: Take along in your note book 
some of your most serious problems to remind you of 
what you are really looking for, and talk them over with 
any of those whom you meet. Take notes, either mental 
or written, and make sketches any equipment layout 
that interests you if your hosts do not mind. Above 
all be a diplomat; don’t allow even a trace of suspicion 
of noseiness to be seen. Create a feeling that you are 
only after friendly help and not there to steal any busi- 
ness secrets. 

It does any plant engineer a lot of good to brush 
right up against the other fellow’s factory when the 
wheels are turning. A keen mind will soon see how 
things at home compare. An idea in a coal mine may 
be found applicable to making things better in a factory. 
Ideas are everywhere and those of us that closely follow 
the technical press in search for them are well repaid, 
for they are becoming richer in them every year. Why? 
Because all live editors are spending a large amount of 
their time visiting the plants that you and I cannot find 
the time to visit nor the means to do it with. 

Cuas. H. WIitLey, Superintendent of Manufacture 

Hoyt Electrical Instrument Works 
Penacook, N. H. 
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OME years ago I talked to 
Ne the grand old man of all 

the maintenance mechanics I 
know. He is a veteran with forty 
years of service as a maintenance 
man, or a “repair man” as he calls 
himself, but he is just as smart 
and active as any young man on 
his crew. 
| “How were you trained for 
| maintenance work, anyway?” I 
asked, feeling my way vaguely 
enough. 

“Trained ?” he replied. “I wasn’t 
trained as a repair man, I just hap- 
pened into it. I guess that’s true 
of every mechanical repair man 
there is. I never started out to be 
a repair man. I served blacksmith 
and tool hardener trade, and was 
in the business about a year and a 
half when they broke the eccentric 
strap on the only steam engine in 
the place where I worked. While 
the ‘old man’ and the engineer 
stood around and wondered if they 
should send to the factory for the 
part, or have a pattern made and 
cast and the job machined, I made 
a strap on the forge and had it tapped 
and bored in the machine shop. The 
i next morning the engine was running 
again. 

“The ‘old man’ thought that was 
pretty smart and made me a repair 
man. I’ve been at it in one place and 
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WE TRAIN APPRENTICES 
FOR MAINTENANCE WORK 


C. J. FREUND 


Apprentice Supervisor 
The Falk Corporation, Milwaukee, Wis. 


About three years ago Mr. 
Freund and | discussed the 
training of apprentices in 
maintenance work. We 
agreed that there were pos- 
sibilities of worthwhile re- 
sults. Mr. Freund went 
ahead and started his 
course. After two years of 
operation he is willing to 
talk about it—and does so 
in this article. Who else 
has done something? 


—tThe Editor. 


Maintenance apprentices 
attending a weekly class 
at the Milwaukee Voca- 
tional School in conjunc- 
tion with their shop work. 


another pretty steady ever since.” 

Check up on all the maintenance 
men you know. Were they not all 
machinists, fitters, toolmakers, sta- 
tionary engineers, bricklayers (yes, 
I know two of them), construction 
foremen, or erecting mechanics 
until someone noticed that they 
were clever and handy? And then 
were they not told to take care of 
all the machinery and equipment in 
the place, and to see that it stayed 
in good running order? 

The present generation of main- 
tenance engineers and mechanics 
has done a job which is a credit to 
them—and to nobody else, because 
nobody ever has paid any particu- 
lar attention to them; they have 
been left very much to their own 
resources. 


ORGANIZED TRAINING NECESSARY 


In the plant of the Falk Corpo- 
ration it was decided two years 
ago that, as a result of modern 
conditions in shops and industries, 
maintenance work has become a 
distinct trade or occupation, and 

that the maintenance man should be 
trained systematically for his work. 
Accordingly, an apprentice course for 
the mechanical maintenance depart- 
ment was established. This course 
was intended to take into account the 
new conditions in industry. Every- 




















body is aware of these new condi- 
tions, but very few realize how they 
affect the maintenance man. 

In the first place, modern compe- 
tition, modern accounting methods, 
and a better understanding of costs 
have made the manufacturer vividly 
conscious of the ex- 
pense of idle machin- 
ery; when a_ steam 
hammer or a crane is 
disabled he can almost 
see the fixed charges 
pile up while the ma- 
chine earns nothing to 
make up for the loss. 
Accordingly, repairs 
are no longer put off 
until the following 
week-end. 

Again, the new ma- 
chinery is more com- 
plicated, more delicate 
if you will, than the 
simple and rugged ma- 
chinery of thirty years 
ago. Compare the 
stout, old-fashioned 
engine lathe with one 
of the new, complex 
turret lathes. The new 
machine has countless 
more parts and conse- 
quently countless more 
opportunities for get- 
ting out of order, in 
spite of the very best 
design and construc- 
tion. The maintenance 
man gets more work 
as a result. 

Then, too, the un- 
skilled operator has 
replaced to a large ex- 
tent the skilled me- 
chanic in our indus- 
tries. There was a 
time when the man 
who operated a ma- 
chine knew how to 
take care of it as well; 
he could make impor- 
tant adjustments and 
repairs unassisted. The machine op- 
erator as we know him now can start 
and stop his machine and can get 
material into it and out of it. He gets 

along when there is no trouble, but 
when something goes wrong he is 
helpless. The maintenance man today 
must make up for the operator’s lack 
of knowledge and skill. 


PLANNING THE COURSE 


Considerable study was necessary 
to plan the maintenance apprentice- 
ship because no precedent for such 
a course could be found. Maintenance 
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apprenticeships had indeed been set 
up in certain very large plants, where 
the maintenance departments include 
hundreds of employees; but nowhere 
could data be found regarding such 
a system in a plant similar to the 
Falk Corporation, which includes a 





Combining practice in the plant with the theory of the class 
room—Maintenance apprentice repairing a belt drive. 


foundry and machine shops, is de- 
voted to the manufacture of several 
lines of standard machine products, 
does a considerable jobbing or con- 
tract machine business, and yet does 
not find it expedient to employ more 
than 20 men for mechanical main- 
tenance. Periodicals, the proceedings 
of the various societies and associa- 
tions, and all other conceivable 
sources were consulted to no avail. 
The only way out was to build the 
apprenticeship up from the bottom by 
analyzing the work of the mainte- 
nance department in the plant. Just 


what does the maintenance man do? 
What is his relative importance? 
What program of work will best de- 
velop the kind of man and the kind 
of skill needed? Will a man trained 
for maintenance work in this plant 
be able to secure and hold a main- 
tenance job anywhere? 
After some experi- 
mentation, these and 
other questions were 
answered in part by 
the following schedule 
of work for the ap- 
prentice course: 
General machine- 
shop repairs, including 
work on _ machines, 
belts and shafting, and 
the installation of 
enuiomeent.......... 


Foundry and gen- 
eral plant maintenance, 
including work on 
cranes, molding ma- 
chines, furnaces, chip- 
ping-room equipment, 
pumps, and so on.... 
re er 4,000 hours 

Pipe fitting....... 
aa Oe 1,300 hours 

Machine work, in- 
cluding drill press, 
lathe, planer and 
shaper... . 1,660 hours 

Total.. .9,760 hours 

This schedule was 
approved by the plant 
apprenticeship com- 
mittee, composed of 
superintendents and 
the chief draftsman, 
and a regular inden- 
ture for a four-year 
maintenance-appren- 
tice course was then 
drawn up. The inden- 
ture, or contract, is 
signed by the appren- 
tice and his parents 
and by an officer of 
the corporation, and 
specifies the length of the course 
in years and hours, the penalties for 
violation by either party, the rates 
of pay, the schedule of work, the re- 
quirements for school attendance, and 
other items of the agreement. 

Under the apprenticeship law in 
Wisconsin, the Industrial Commis- 
sion of the state supervises the train- 
ing of apprentices. The indenture 
was therefore submitted for approval 
to the Industrial Commission. Ap- 
proval was immediately given. Ar- 
rangement was also made for a three- 
year course for high-school-graduate 
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apprentices with all items of the work 
schedule proportionately reduced. 

The law requires that all appren- 
tices must attend a vocational school 
for related or theoretical instruction 
one-half day per week, and so a spe- 
cial course of studies for the main- 
tenance apprentices was arranged by 
the authorities of the Milwaukee Vo- 
cational School. 


THE QUALIFICATIONS OF THE Mop- 
ERN MAINTENANCE MANn 


The maintenance apprenticeship 
was intended to develop the qualifica- 
tions of the modern maintenance 
man, or at least to provide opportu- 
nity for such development. Just what 
are some of the demands made upon 
the maintenance man by present day 
conditions ? 

In the first place, he must under- 
stand the fundamentals of mechanical 
construction and operation; he must 
be able to grasp principles. It is im- 
possible for him to learn the details 
of all machinery and equipment. New 
production machines, new ovens, new 
stokers for the power plant, new de- 
vices and contrivances of all kinds 
are installed in such rapid succession 
that he cannot possibly make a de- 
tailed study of all of them. If he has 
absorbed mechanical principles until 
they become almost a part of him, 
and a new machine or device breaks 
down, he knows immediately what re- 
pairs or adjustments to make even if 
he has never seen the machine before. 

Again, the maintenance man must 
have a clear understanding of the 
departments in a plant, their relative 
importance, and how they work to- 
gether. To him the plant must be 
one great manufacturing unit, in 
which all elements must be kept uni- 
formly effective. And according to 
his understanding of the plant as a 
whole, he must decide which of sev- 
eral jobs must be done first. For in- 
stance, to mention an extreme case, 
he will not repair a leaky water line 
in the garage when the main con- 
denser pump in the power house is 
failing. 

Of course, it goes without saying 
that the maintenance man must be the 
very soul of dependability. More- 
over, he must be resourceful. More 
than anybody else, he is confronted 
by unusual and unexpected condi- 
tions, and by accidents which have 
never happened before. Slow, pains- 
taking analysis and comparison have 
almost no place in the maintenance 
department, however correct the ulti- 
mate result. Long before it could be 
decided to which foundry a broken 





motor bracket should be sent, the 
good maintenance man has the thing 
down, welded, and in position again. 
In addition, the maintenance man 
must be able to get along with people 
and must retain his self-control under 
trying circumstances. He encounters 
department heads and foremen of all 
kinds—the grouchy, the sensitive, 
those who know it all, the everlasting 
explainers, the slipshod, those who 
never report anything, those who 
worry over trifles, those who want 
everything done immediately whether 
it is needed or not, and all the rest. 
The maintenance man must not only 
cooperate with them when things are 
running smoothly, but must cooperate 
when something is wrong and they 
are likely to be almost impossible. 


PROGRESS 


Two maintenance apprentices now 
are employed and are doing good 
work. The older of the two had com- 
pleted several months of a foundry 
apprenticeship, but decided to trans- 
fer when the new maintenance course 
was announced. He is a high-school 
graduate and has attended normal 
school a year or two. After working 
as helper for some time, he has un- 
dertaken jobs on his own responsi- 
bility and has completed them to the 
satisfaction of all concerned. The 
second has had less experience, but 
he too has made a favorable impres- 
sion. He was particularly recom- 
mended for the course by the Mil- 
waukee Vocational School, where he 
had been a student for some time be- 
fore he began the apprentice course. 

The cooperation of foremen and 
department heads has been an impor- 
tant factor in working out this main- 
tenance apprentice course. Because 
of the nature of the course, this team- 
work is all the more commendable. 
Cooperation may be expected in a 
routine department in which the fore- 
man always has a certain number of 
apprentices in his charge. It is an 
entirely different matter when a crane 
fails in the foundry with a cope hung 
from it. The foreman, let us say, has 
sent to the maintenance department 
for help, the men are standing about 
waiting for the crane service, the 
other cranes in the bay are tied up by 
the cripple, and the foreman is impa- 
tiently awaiting a grizzled veteran of 
the mechanical repair gang. Along 
comes an apprentice! That is a time 
when his cooperation really counts. 

Although a course of this kind 
should develop capable men for the 
maintenance department, it is not 
claimed that it constitutes adequate 
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preparation for the entire field of 
maintenance engineering. This field 
should include much more than re- 
pair work. A maintenance engineer’s 
duties should properly comprise, 
among other things, the following: 

1. The selection of machinery and 
equipment which will require a mini- 
mum of repair. 

2. Installing this machinery and 
equipment and connecting it with 
power lines so as to secure continu- 
ous operation. 

3. Systematic inspection to dis- 
cover probable causes of failure in 
advance. 

Mere apprenticeship, of course, 
cannot produce a maintenance engi- 
neer. Engineering, after all, is a pro- 
fession and calls for professional 
education—something quite different 
from apprenticeship or trade training. 
This is true in spite of the fact that 
many engineers undertake apprentice 
training after completing their tech- 
nical studies, and in spite of the fact 
that countless men in the maintenance 
field today have achieved what may 
be called professional status by years 
of mature experience and by diligent 
and intelligent private study. 

However, many graduates of Falk 
apprentice courses have completed 
university engineering courses. If 
these maintenance apprentices finish 
their program of work and later dis- 
play ability of a high order and en- 
thusiasm for their chosen line of 
work, it is altogether possible that 
their combination of professional ed- 
ucation and systematic practical train- 
ing will develop them into mainte- 
nance engineers of the very first class. 


General Electric Lighting 
Institute Announces Fall 


Sessions 


WO CONFERENCES featur- 
ing home lighting and illumina- 
tion design are scheduled for Novem- 
ber at the General Electric lighting 
Institute, Nela Park, Cleveland, Ohio. 
The first conference, November 9 to 
14, will be devoted to home lighting. 
The second conference, to be held 
November 16 to 19, will consist of a 
general course in illumination. In ad- 
dition to instruction in the design 
of installation for the older fields of 
lighting, such as store, show window, 
office, and factory, the newer fields 
such as aviation lighting, architec- 
tural lighting, and developments in 
electrical advertising will be treated. 
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Using Hydrogen 
for Lead-Burning 


Our lead-lined acid tanks 
sometimes develop leaks, and it 
is impracticable to use a wiped 
patch. Leaks in the bottom are 
easily puddled in with an acet- 
ylene torch, but are difficult to 
repair on the sides, as the flame 
oxidizes the lead. We built a 
hydrogen generator, using zinc 
and sulphuric acid, and obtained 
better results, but still get an 
oxidizing flame. Will some 
reader who has made a hydro- 
gen generator tell me how he 
did it; also, whether -he uses 
oxygen with the hydrogen? 

R. E. T. 


Providence, R. I. 


What To Do If the 


Synchroscope Fails 


We have two 550-volt, 60-cycle 
generators that are operated in 
parallel part of the time. We 
use a synchroscope for putting 
the machines together. There 
has been no trouble with this 
instrument, but I understand 
that they do sometimes fail, and 
should like to know what would 
be the simplest and best pro- 
cedure to follow in paralleling 
our generators in case the syn- 
croscope goes bad. 
J. E. L. 
West Warwick, R. I. 


Why Does This Arma- 
ture Heat? 


We have encountered trouble in 
changing the armature of a 
Westinghouse type SH, 220-volt, 
d.c. motor for 110-volt operation. 
The armature has 49 slots and 
97 bars. Original coils were 
wound with four turns of one 
No. 11 wire; coil span, 1 and 12; 
lead span, 1 and 50. In rewind- 
ing we used two and three turns 
per coil of two No. 11 wires in 
parallel. On bar-to-bar and 
growler tests the armature 
checked OK, but after running 
15 min. without load it became 
very hot. The coils were made 
in an outside shop, and I am 
wondering whether a mistake 
was made in putting sleeves on 
the two- and three-turn coils. 
New Orleans, La. E. at R. 
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Please submit answers promptly. We expect to publish no 
answers later than the second issue following the appearance 
of the question. Selection will be made on the basis of quality, 
but answers first received have the best chance of being used. 








Soldering Aluminum Alloys 


Can any readers give me some 
information regarding the mate- 
rials and methods used in sol- 
dering some of the modern alu- 


minum alloys? y. & 
Courtdale, Pa. 


ETHODS of soldering copper 
and brass are not effective with 
aluminum, primarily because of 

the oxide film on aluminum and its al- 
loys. This film, which is not readily re- 
moved, forms instantly when aluminum 
is scratched in contact with air, and 
prevents molten solder from “wetting,” 
or alloying, with the aluminum. 

A very good method of soldering is 
to abrade the surface of the aluminum 
alloy under a film of molten solder, so 
that the solder can “wet” the aluminum 
surface before the latter comes in con- 
tact with air. 

If the surfaces to be soldered are 
cleaned and heated slightly above the 
melting point of the solder, and a small 
amount of the solder melted on the sur- 
face, rubbing with a wire brush will be 
sufficient to cause the solder to adhere. 
The best procedure is to “tin” each of 
the surfaces separately in this way, 
making sure that all dross is removed 
after rubbing in the solder. The two 
parts should then be reheated, a little 
more solder added if necessary, pressed 
tightly together while still hot, and then 
allowed to cool. For the scratching op- 
eration, a wire brush or a small pad of 
steel wool is quite useful. A soldering 
iron can also be used to apply the solder 
where the parts to be joined are small 
enough for the hot iron to supply ade- 
quate heat. 

Certain solders are especially adapted 
for use with aluminum. These may be 
of the tin-zinc type or of the zinc-cad- 
mium type; both types are commercially 
available. 

The use of solder with the modern, 
heat-treated, strong alloys is not recom- 
mended. The heat of the soldering op- 
eration usually results in a change of 


the physical properties (viz., strength 
and corrosion resistance) of the alloys. 

Where soldered joints on aluminum 
alloys may become wet or damp, they 
should be protected from moisture by 
a coat of lacquer or paint. 

Further detailed information regard- 
ing the soldering of aluminum will be 
found in Volume II of “The Aluminum 
Industry,” published by the McGraw- 
Hill Book Company. 


Junius D. Epwarps. 


Assistant Director of Research 
Aluminum Company of America 
New Kensington, Pa. 


aluminum is due chiefly to that 

metal’s susceptibility to rapid sur- 
face oxidation. The reaction of a fresh 
aluminum surface with the oxygen of 
the air results in the extremely rapid 
formation of a tough, tenacious coat of 
aluminum oxide on the metal. 

Lead solders are not suitable because 
the aluminum oxide cannot be dissolved 
by the fluxes and salts ordinarily em- 
ployed. The following formula for 
solder has given good results: 

61 parts pure block tin 
36 parts zinc 
3 parts copper 

Of course there are many other good 
formulas, and some very satisfactory 
prepared solders for aluminum. 

As a temperature of 250 deg. C. is 
necessary to cause the aluminum to tin, 
a soldering iron is practically useless. 
Use either a soldering torch or a good 
blow-torch. 

To tin the surface of the aluminum 
thoroughly is a hard, exacting job. 
While the solder is molten break up the 
oxide on the surface of the aluminum 
with a steel brush or a fairly sharp 
steel tool. Keep the solder molten by 
playing the torch over it while working 
the oxide off. Once tinned, the rest of 
the job consists of merely filling the 
crack with the solder. 

One word of caution: because alum- 
inum melts at “black” heat, be careful 
not to overheat the metal. 

Denver, Colo. Cart A. WAGNER. 


Tas DIFFICULTY of soldering 
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What Causes Unbalance 


in Phases of Motor 


Two of our 440-volt, three- 
phase, squirrel-cage motors show 
an unbalanced running current 
when an ammeter is put in each 
leg. On the bench, the resist- 
ance of all phases, measured 
from lead to star, is identical. 
Also, the current taken by each 
phase, with the rotor removed, 
is the same. What causes this 
unbalance? Another question. 
What is the surest way of de- 
tecting a reversed coil in a 
three-phase stator? I have not 
had much success with the com- 
pass method, as the other coils 
of the same group more than 
offset the opposite polarity of 


the reversed coil; hence, the 
needle does not reverse. 
Lomita, Calif. C.F 


Ts: QUESTION does not state 


whether the unbalance is always 

in the same phase when the motor 
is running, or whether it may appear 
between any two of the three lines. If 
it varies there are two possible causes: 
(1) Unequal air gap; that is, rotor out 
of round. (2) Poor contact somewhere 
between rotor bars and end rings. 

If the unbalance is in one leg at all 
times, a reversed coil or coils is the 
cause. The first step in finding a re- 
versed coil by testing with direct cur- 
rent and a compass is to isolate the 
phase that gives the high reading. Mark 
all groups of this phase with chalk. At- 
tach thin nails ground to a fine point to 
the ends of a d.c. test circuit, which 
should be used with a lamp bank to se- 
cure a current of suitable strength. 

With the rotor removed test one coil 
at a time by putting one test lead on the 
top or finishing lead of each coil, and 
the other test lead on the bottom or 
starting lead of each coil. Proceed 
around the stator in a clockwise direc- 
tion, disregarding the polarity of adja- 
cent pole-phase groups. Thus, when the 
test leads are applied to the top leads of 
all coils in each pole phase group, mark- 
ing only the slots containing the top 
halves of the coils under test, all slots 
should have the same polarity and a 
reversed coil cannot help showing up 
opposite, for only one coil is energized 
at a time. 

It is possible in many cases to locate 
a reversed coil by inspecting each stub 
connection, as a top lead must connect 
to a bottom lead of the adjacent coil. A 
careful inspection will disclose reversal. 

It is also possible in some cases to 
locate a reversed or shorted coil by the 
magnetic pull of each pole. This method 
is used frequently on small, single-phase 
motors, and consists in running a light 
current through one phase, and with a 
screwdriver or flat piece of steel test- 
ing the pull of each pole-phase group. 
This is done by resting the steel on the 


center of the group formed by the top 
coil halves of each group and trying to 
pull the bar away from contact with the 
iron. The group which has the weakest 
pull contains the defective coil. This 
test must be performed quickly, and the 
current kept to a low value to avoid 
damaging the winding. 

After one gets used to this test it can 
be applied to many jobs. A steel bar 
fastened to the hook of a small spring 
scale can be used to check the pull re- 
quired to break contact with the core. 

The. description of C.H.F.’s trouble 
seems to indicate a reversed coil or 
coils, but I suggest that the air gap be 
checked all around, and the rotor 
checked for trueness. If the trouble is 
caused by an unequal air gap and a par- 
allel connection is used, unbalance can 
be reduced by equalizer connections. 

When testing for a reversed coil with 
direct current and a compass, the latter 
should be passed slowly over each tooth 
and slot, and the needle watched care- 
fully. One reversed coil will not reverse 
the needle, but will cause it to move as 
the compass is passed over the slot con- 
taining the defective coil. Holding the 
compass at different distances from the 
core will affect the check, so that it is 
necessary to go around more than once 
to locate the fault. The secret is to 
watch the needle and go slowly. 

Wilkinsburg, Pa. A. C. Roe. 


an unbalanced current when a 

load-current test is taken. If the 
motor itself is in good shape the line 
voltage is probably unbalanced. This 
would naturally cause unbalanced cur- 
rent. 

The contacts, fuses, and relays in the 
starter and control boxes may have.been 
at fault, and should be checked. Bad 
bearings, or a rotor out of line, are 
also causes of unbalanced current. 

Poor connections of rotor bars to 
the short-circuiting ring cause excessive 
current. A good test for this is to place 
the motor on a low-voltage, three-phase 
circuit, with an ammeter in one phase. 
The rotor should then be turned by 
hand and, if the ammeter needle fluctu- 
ates, bad rotor bar connections are in- 
dicated. 

A very easy test for reversed coils 
is to put the stator on a low-voltage, 
three-phase circuit for a few minutes. 
The defective or reversed coils will 
then be detected by excessive heating. 

Another good test is the “tin-can ro- 
tor” test. Mount a tin can on an axle 
of quarter inch rod so the can will be 
free to spin on the axle. Then hold 
this testing rotor in the bore of the 
stator, which should be excited on a 
low-voltage, three-phase circuit. When 
this rotor is brought near the iron 
teeth it will start revolving. Advance 
it slowly around the inside of the bore. 
When the testing rotor is over the de- 
fective coil, it will stop spinning and 
try to reverse its direction. 


A NUMBER of things could cause 
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The same idea works with a small 
steel ball which is placed on the iron 
when the stator is on the test bench, 
on a reduced-voltage, three-phase cir- 
cuit. If the winding is good, the ball 
will coast merrily around the bore, but 
if any coil is bad, the ball stops there. 

Of course, both the tin-can and the 
steel ball must be of properly propor- 
tioned size for the stator. However, the 
experience necessary for determining 
the correct size is easy to acquire. 


Denver, Colo. Cart A. WAGNER. 


Comments on Answers 


to G.W.L. 


N THE August issue there was a 
| question on covering water lines to 

prevent sweating, together with 
three answers which appear to us to be 
somewhat inadequate. 

The amount of installation necessary 
to prevent condensation is an exact 
function of the maximum difference in 
temperature between the water in the 
pipe and the room, the maximum de- 
gree of humidity in the room, and the 
transmission coefficient of whatever in- 
sulation is applied to the pipe. These fac- 
tors can be ascertained readily and the 
precise amount of insulation necessary 
can be computed with considerable ex- 
actness. 

The fact that a pipe has been covered 
with wool felt twice within two years, 
and now needs a third replacement, 
demonstrates conclusively that the wool 
felt used either provides insufficient in- 
sulation or has been improperly applied. 
The former is probably the case. 

Use of drip gutters is not novel, as 
one of the correspondents suggests, but 
is probably the oldest and most unsight- 
ly makeshift method of keeping drip off 
the floor. Asbestos cement can be built 
up to a thickness that will provide the 
necessary insulation, but unless prop- 
erly waterproofed it is likely to fail in 
service. Paint has such low insulating 
value as to be of no use whatsoever 
where temperature differences are so 
high as to cause wool felt to fail. The 
same comment applies to the air cell 
covering suggested, inasmuch as it is a 
poorer insulation than wool felt. 

We are more than a little surprised 
that none of the correspondents is aware 
of the advantages of molded compressed 
cork pipe covering. Although its first 
cost is somewhat higher than the wool 
felt that has been used in this case, the 
fact that when properly installed it gives 
satisfactory service for many years is a 
cogent argument that is well known to 
architects and engineers, who almost 
invariably specify it for all first-class 
work, where there are wide tempera- 
ture variations, or high humidity con- 


ditions. T. E. WILtson, Jr. 
Chief Engineer 
Mundet Cork Corporation 
New York, N. Y. 
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COIL BAND HEATING 


—How to Prevent It 


A. C. ROE 


Renewal Parts Engineering Department 


Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa. 


HEN rewinding any a.c. or 

WW d.c. rotor on which steel or 

bronze wire bands are used to 
retain the coils in position, it is im- 
portant that the methods employed 
to band the original factory winding 
be carefully studied and the data re- 
corded in detail, to permit rebanding 
of the rotor in such manner as to 
reduce band heating or losses to a 
safe operating value. 

There are a number of practical 
details that affect the heating of 
bands. These are: (1) Width of 
bands. (2) Material used for clips. 
(3) Spacing of clips. (4) Use of 
tie clips; that is, clips used to anchor 
the coil end bands to the last core 
band. (5) Number of layers of wire 
per band. (6) Grade, size, and kind 
of banding wire used. It is the com- 
bination of these details in any arma- 
ture that determines the amount of 
band heating. In this article safe 
practice will be described for each 
detail, so that in the absence of fac- 
tory data, any type of armature can 
be safely banded. 

Briefly, band heating is due to eddy 
currents and hysteresis losses.* Hys- 
teresis losses are proportional to: 
(a) the frequency; (0b) the flux 
density; (c) the volume of material 
magnetized; (d) the quality or hys- 
teresis coefficient of the magnetic 
material used in banding. 

Eddy current losses are propor- 
tional to: (a) the square of the flux 
density in the magnetic field; (0) 
the conductivity of the wire and 
clips; (c) the square of the fre- 
quency; (d) the volume of the mag- 
netic material used in the bands. 

Of the factors mentioned above 
that affect band heating, only those 


*Consult the article by T. A. Spooner in the 
A.LE.E. Journal, January, 1926, for a more 
complete discussion. 
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that relate to volume and character- 
istics of banding material, and fre- 
quency, can be altered during re- 
winding or rebanding. The frequency 
is altered when a motor is rewound 
for a different speed, and the others 
are changed when any departure is 
made from the original factory struc- 
ture, 

Width of bands, particularly core 
bands, has a great deal to do with 
band heating. In the preceding arti- 
cle in the September issue it was 
stated that a safe rule is to limit the 
width of core bands to % or % in., 
using two or more sections insulated 
from each other when a wider core 
band is necessary. Likewise, the coil 
end bands can be split into two or 
more sections of 1-in. width, and in- 
sulated from each other. 

The object in sectionalizing bands 
is to reduce the volume of solid ma- 
terial, in the same way that large 
conductors are stranded, and cores 
and the like are laminated to reduce 
eddy currents. 

When in doubt, it is safer to in- 
sulate all core bands from the core, 
divide the bands into sections, and 
insulate between the layers of multi- 
layer bands. These three methods are 
of major importance in reducing 
band heating. 

Clip material, as mentioned in the 
previous article, should be tinned 
sheet steel, except in the case of small 
bands, because its conductivity is low 
as compared to that of copper. 

Spacing of clips should be such as 
to provide sufficient mechanical 
strength without unduly affecting 
band heating. 

Tie clips, used to hold or anchor 
adjacent bands together, will cause 
excessive band heating if not prop- 
erly insulated. The metal strips used 


to tie adjacent bands together form 
a squirrel-cage winding. The greater 
the number of such tie clips used 
around the circumference, the greater 
will be the eddy currents in the bands, 
and the heating will be correspond- 
ingly great. 

Tie clips should never be used be- 
tween core bands. When they are 
used to tie a coil end band to a core 
band, insulate the clips from the coil 
end band and, if possible, insulate 
them from both the core and coil 
end bands. 

Multi-layer bands should be in- 
sulated between layers with either as- 
bestos tape or mica, if there is any 
apprehension that the operating con- 
ditions may be such as to cause band 
losses. For the majority of cases the 
wire used for banding should be of 


‘high-grade tinned steel, the size be- 


ing selected in accordance with the 
data given in the previous article. 
Tinned-bronze wire is used for high- 
speed service, or where the operating 
conditions may cause high band 
losses. When bronze wire is not 
available, or is not considered desir- 
able, it is possible to employ tinned- 
steel wire. Use a wire half the size 
that would ordinarily be used and 
make a two-layer band, insulating it 
between layers. The bands may also 
be divided into sections. 

From a practical standpoint the 
prevention of excessive band heating 
involves segregating the bands so 
that each section contains a very small 
amount of active magnetic material, 
and avoiding cross connection of 
bands in a manner that will permit 
circulating currents to be generated. 
When increasing the speed of any 
motor, it is a safe rule, if the speed 
increase is greater than 25 per cent, 
to sectionalize the bands. 
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TEMPERATURE RISE 
IN MOTORS 






lts measurement and effect on inclosed design 


HEN trouble is encountered 

W with motors operating under 

dirty conditions, many oper- 
ators cover them with boxes or hoods 
to prevent the dirt from entering. 
Others surround them with per- 
forated-metal covers or screens to 
keep out large chips and shavings. 
When the trouble is caused by oil, 
moisture, or fumes, the motors often 
are wrapped with heavy oil-proof 
paper. In other instances they are 
even buried in pits in the floor. 

All of these methods help to keep 
the injurious elements outside of the 
motors, thereby prolonging the life of 
the windings, but they neglect ade- 
quate consideration of an equally im- 
portant phase —the matter of tem- 
perature rise. As soon as one attempts 
to protect motors by such methods, 
ventilation is impeded and the prob- 
lem of excessive heat is encountered. 
When free air circulation is hindered, 
temperatures often rise to destructive 
values. 

Many users, who take steps to pro- 
tect their motors against injurious 
elements such as alkalis, acids, oil, 
moisture, fumes, grit, and dust, do 
not appreciate fully the dangers of 
high temperature. Perhaps the reason 
for their neglect is that external ele- 


C. L. PETERSON 


Industrial Engineer 
Reliance Electric & Engineering Company 
Cleveland, Ohio 


ments are visible, while heat cannot 
be discerned so easily. Otherwise, it 
is doubtful if so many of the home- 
made protective contrivances de- 
scribed previously would be found. 

Not generally known is the fact 
that a difference of 10 deg. C. in tem- 
perature may make a difference of 80 
per cent in the life of fibrous insula- 
tion such as is used in electric motors. 
Steinmetz and Lamme made an in- 
vestigation on this subject and plotted 
a curve of the results. From this 
curve it can be seen that, if fibrous 
insulation is kept at a constant tem- 
perature of 100 deg. C., its life is ten 
years whereas, if it is used at a con- 
stant temperature of 110 deg. C., the 
life of the insulation is only two 
years. In other words, 80 per cent 
of the life of the insulation has been 
lost by this small increase in tem- 
perature. It can be understood read- 
ily that this information can be ap- 
plied to motors as well as to other 
electrical apparatus. 


Some users show that they do give 
heat some thought when inclosing a 
motor by inserting a thermometer in 
the motor to measure the temperature 
rise of the insulation. If the rise 
above the normal temperature does 
not seem to be excessive, they do not 
worry because they feel that the mo- 
tor insulation can withstand the addi- 
tional heat easily. However, there 
usually is a considerable difference 
between the apparent temperature ob- 
tained by such a thermometer and the 
actual temperature of the insulation. 
The temperature registered by the 
thermometer is lower than the actual 
temperature because the former is af- 
fected by such conditions as the loca- 
tion of the thermometer, its subjec- 
tion to circulating air from the motor, 
and the contact between the thermom- 
eter bulb and the insulation. Although 
various specifications allow a correc- 
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Fig. 2—Wiring diagram 
for measuring resist- 
ance of the armature 
circuit of a d.c. motor. 


Fig. 1—The curve shows 
the relation of the life 
of fibrous insulation 
(motor windings) to 
the constant tempera- 
ture to which it is sub- 
jected. 
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Another type of motor lasted 
only two weeks in the fine emery 
and cast-iron dust conditions 
surrounding this grinder drive, 
but an inclosed fan-cooled 
motor solved the problem. 


This fully inclosed dust-tight 
motor, driving a coal conveyor, 
was designed for inclosed serv- 
ice and a minimum temperature 
rise of 55 deg. C. An open-type 
motor of the same size would 
produce twice its horsepower 
output. 


tion of only 15 deg. C. to be added 
to the thermometer reading for the 
hot-spot or actual temperature, the 
difference between the thermometer 
reading and the actual temperature 
may vary from 10 to 30 deg. Centi- 
grade, 

The most accurate way to deter- 
mine the temperature of. the insula- 
tion is the resistance method. This 
method makes use of the fact that the 
resistance of an electrical circuit va- 
ries with the temperature. The im- 
portant task in obtaining temperature 
by the resistance method is to de- 
termine accurately the hot and cold 
resistances of the motor windings. 
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of the armature circuit the instru- 
ments should be connected as indi- 
cated in Fig. 2 after the motor has 
been idle sufficiently long to permit it 
to cool down to room temperature. 
Field leads should be disconnected so 
that the motor cannot run. Voltmeter 
leads should be placed on the commu- 
tator bars directly under the center 
of the brushes. The line switch should 
be closed and the rheostat adjusted 
to permit the voltmeter to register an 
easily read figure. The current used, 
of course, should not be extreme, not 
exceeding three times the full-load 
current. After these operations have 
been performed quickly, ammeter and 
voltmeter readings should be taken. 
The room temperature (t,) should be 
noted at the same time. If this pro- 
cedure is repeated quickly three or 
four times and the average readings 
used, accurate results will be obtained. 
The resistance (Rt,) now may be 
obtained by dividing the voltage read- 
ing by the current reading. In meas- 
uring the cold resistance of the field 
circuit, the instruments should be 
connected as in Fig. 3, and the same 
procedure followed. 

The first step in the determination 
of the hot resistance (Rt,) is to con- 
nect the motor for running. When 
connected, it should be run under the 
heaviest load to which it ever is sub- 





Instruments required for this deter- 
mination are an ammeter, a voltmeter, 
a rheostat, and a thermometer pre- 
ferably measuring in Centigrade. 
The procedure necessary to meas- 
ure these resistances for a d.c. motor 


follows. Separate measurements 
should be made of the resistance of 
the armature and field circuits. 

To obtain the cold resistance (Rt,) 


jected until it has reached its highest 
temperature. At this time readings 
should be taken in the same manner 
as for the cold resistances. The hot- 
armature resistance should be meas- 
ured with the armature in the same 
position occupied when the readings 
for the cold resistance were taken. 
Voltmeter leads should be placed 
across the same bars that were used 
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Fig. 3—Wiring dia- 
gram for measuring 
the resistance of the 
field circuit of a d.c. 
motor. 





Switch ~ 























Fig. 4—Wiring dia- 





gram for measuring 
the resistance of a 
three-phase induc- 
tion motor. 

















to determine the cold resistance. For 
this reason the bars used for the cold 
resistance should be marked on the 
ends. 

To measure the temperature rise of 
an a.c. induction motor by the re- 
sistance method the instruments are 
connected as shown in Fig. 4, and the 
same procedure is followed that has 
been described for d.c. motors. The 
necessary d.c. power is supplied by 
means of a small battery of four to 
six volts. It is necessary to measure 
only one phase of a polyphase motor, 
but it is important for accurate re- 
sults that the same phase be used in 
the determination of both hot and 
cold resistances. 

After the data have been »btained, 
the temperature rise for either type 
of motor can be computed easily by 
use of the following equation, which 
is recommended in the Standardiza- 
tion Rules of the A.I.E.E. and is ap- 
plicable to annealed copper wire 
such as is used in motor windings. 
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Rt, — Rt 
At=( 2 =) (234.5 +-t,) 
In which: 
At = temperature rise in deg. C. 
t, = room temperature in deg. C. 


Rt, =the cold resistance in ohms 

Rt, = the hot resistance in ohms 

For example, the cold resistance 
observed at a room temperature of 18 
deg. C. is 1.3 ohms. When the motor 
is run under load until it becomes 
heated, the hot resistance measures 
1.6 ohms. 

Substituting these values in the 
equation : 


kes (===) (234.5 + 18) 


= 58 deg. C. 


Then the total temperature that the 
motor windings are subjected to is 
the room temperature plus the tem- 
perature rise, or 76 deg. C. However, 
some parts of the windings are so 
located that they run hotter than the 
rest. To allow for these parts the 
A.1.E.E. rules add a hot-spot correc- 
tion of 10 deg. C. Therefore, in the 
preceding example parts of the wind- 
ing probably would be subjected to 
temperatures as high as 86 deg. C. 








To obtain accurate 
temperature readings, 
holesshould be drilled 
through the motor 
frame for the inser- 
tion of thermome- 
ters. Even more ac- 
curate temperature 
values can be ob- 
tained by the resist- 
ance method. 


Placing open-type 
motors in a separate 
dust-proof room pro- 
tects them from the 
caustic fumes sur- 
rounding the textile 
machines driven by 
the motors. 
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With a higher room temperature the 
danger line for motor insulation 
would be approached. If an error of 
10 to 30 deg. C. should. be added to 
this condition, the motor life would 
be tremendously reduced. 

When motor manufacturers design 
motors for partially or fully inclosed 
service, the matter of temperature is 
given so much consideration that it 
is really the determining factor of 
the size of the machine. Smaller ma- 
chines designed to operate fully in- 
closed will be found to have only one- 
half the rating of an open motor of 
the same size. For larger machines, 
ratings may be reduced to as much as 













one-third or even one-quarter of 
those of the open type. Such reduc- 
tions in rating are necessary because 
the heat cannot be disposed of by 
convection when motors are fully in- 
closed but must be dissipated by ra- 
diation from the motor surface. If 
motor manufacturers cannot inclose 
motors without increasing their size 
or lowering their capacities, it should 
follow that users will hesitate to make 
changes that result in decreased cool- 
ing because of the danger of oper- 
ating at high temperatures and the 
attendant loss in power. 

There are, of course, methods of 
protecting motors and providing the 



























Inclosing an open- 
type motor in oil- 
proof wrapping 
paper protected it 
from oil and metallic 
dust, but the cover- 
ing caused the motor 
temperature to rise, 
decreasing the life of 
the insulation. 


Covering the open- 
ings of an open-type 
motor with perfor- 
ated housings ob- 
structs adequate ven- 
tilation, resulting in 
excessive operating 
temperatures. 
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required ventilation. Some users in- 
stall open motors in a separate room, 
thereby shutting out injurious ele- 
ments. Shafting, pulleys, gears, and 
belts are used to transmit the me- 
chanical power from the room to the 
locations where the power is to be 
applied. Although this method gives 
the motors ful} protection, it is costly, 
inefficient, and inflexible. Many op- 
erators solve the problem with fully 
inclosed, externally ventilated motors, 
with ventilation provided by means of 
air ducts from the outside, Occasion- 
ally, one motor is used to drive a fan 
that supplies air for five or six mo- 
tors. 

The. piping required for this type 
of ventilated motors is a drawback 
and is usually costly and inflexible. 

The development of inclosed fan- 
cooled motors within the last few 
years is certainly the solution to the 
problem of operating motors under 
unfavorable conditions. These mo- 
tors, which have been fully tried un- 
der all kinds of operating conditions, 
are fully inclosed so that no injurious 
dirt can enter yet, in most sizes, they 
are no larger than the open motor of 
the same rating. They require no 
piping and, in most cases, can be in- 
stalled in the same space required for 
the open-type motors because mount- 
ing dimensions are identical. When 
considering the purchase of new mo- 
tors for injurious atmospheres, it 
will be well worth while to investi- 
gate the possibilities of inclosed fan- 
cooled motors. 
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EQUIPMENT NEWS 





Industrial plant executives concerned with the selection and operation of mechan- 
ical and electrical equipment will be interested in these devices, which are 
designed to improve plant operation or reduce operating and maintenance costs. 


Amthor Operation 


Recorder 


MTHOR Testing Instrument Com- 
pany, Inc., 309 Johnson St., Brook- 

lyn, N. Y., announces an instrument, 
known as the operation recorder, that 
measures and records machine opera- 
tion. When in operation it shows on an 
8-in. diameter chart the machine’s speed 
or production rate, speed changes, start- 
ing and stopping times, productive and 
non-productive periods, and idle time. 
The movement of the instrument is 
based on the centrifugal principle. The 
motion of its governor is transmitted 
directly to the pen arm by connecting 
links. Direction of rotation does not 
affect the governor mechanism or the 
movement of the pen arm. The chart 
is driven by a standard clock movement 





to give a 12- or 24-hr. record. A damp- 
ing device minimizes vibration. The re- 
corder case is moisture proof and is 
finished in black enamel. The instru- 
ment can be supplied for either side or 
back drive and for either belted or direct 
connection to the machine. Some of the 
machines to which the instruments have 
been applied are paper machines, spin- 
ning machines, turbines, and stokers. 
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Clark Tiering Trucks 


yeas Tructractor Company, Bat- 
tle Creek, Mich., announces a line 
of gasoline-driven tiering trucks that 
steer with all four wheels and will turn 
in a 94-in. radius. Although tractor- 
type gasoline engines are used to propel 
the trucks, loads are raised and lowered 
by hydraulic lifts,, which also act as 
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cushions for descending loads. The 
“Tiertop” model, designed especially for 
factory and warehouse use, will tier a 
3-ton load to a 6-ft. height in 30 sec. 
The “Tiermor” model, adapted espe- 
cially for loading and unloading freight 
cars because of its low overall height, 
requires but 18 sec. to tier a 3-ton load 
to a 4-ft. height. 


Duff-Norton Aluminum 
Journal Jacks 


OURNAL jacks with aluminum-alloy 

shells have been announced by The 
Duff-Norton Company, Pittsburgh, Pa. 
The tools are designed for general rail- 
road, industrial, and contractor use. A 
safety stop that prevents the lifting 
standards from becoming disengaged is 
another feature of the jacks. The shells 
are made of heat-treated, aluminum-al- 
loy castings possessing special corro- 
sion-resisting properties. Jacks are 
available in 15- and 25-ton sizes, weigh- 
ing 19 and 26 Ib. respectively. 





Westinghouse Multi-Con- 
tact-Making Pressure 
Gages 


ULTI - CONTACT - MAKING 

pressure gages have been devel- 
oped by the Westinghouse Electric and 
Manufacturing Company, East Pitts- 
burgh, Pa., for use with supervisory 
control systems to indicate pressure 
readings at a remote point. They were 
designed for use with pipe-line pumping 
stations to give remote indications of 
intake and discharge pressures. 

Ten adjustable contacts are placed at 
predetermined intervals over the scale 
of the pressure gage. When the pres- 
sure changes sufficiently to make a new 
contact, a code of impulses is sent over 
the supervisory-control wires to indicate 





the change to the dispatcher. Thus all 
changes are sent through automatically 
without the use of extra wires. 

In general, the device consists of 
motor-driven contacts which are made 
to follow the pressure gage. To accom- 
plish this purpose the shaft of the pres- 
sure gage is extended through to the 
rear of the instrument and a contact 
mounted on it that will follow the 
change in pressure. As the pressure 
tends to change up or down, the shaft 
contact strikes another contact that is 
connected directly to a motor-driven 
shaft. The motor rotates the latter con- 
tact in a direction to cause the contact 
to open again. Thus the motor-driven 
contacts will move or rotate in response 
to variations in pressure as indicated by 
the pressure gage. The contact carried 
along with the pointer has no mechan- 
ical connection with the rest of the 
device. 

The indicating contacts have a capac- 
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ity of 5 amp. at 125 volts. The case, 
which is practically dust-proof, is made 
for table or similar mounting. The de- 
vice usually is made for storage-battery 
operation so that readings of pressure 
will be accurate even though the a.c. 
supply to the pumps is interrupted. 


Delta-Star Roller-Type Bus 


Clamps 


OLLER-TYPE bus clamps have 

been announced by the Delta-Star 
Electric Company, 2400 Block, Fulton 
St., Chicago, Ill. Units are designed so 
that a spring spacer between the bus- 
bars presses the bars against two pairs 
of stainless-steel rollers incorporated in 
the clamp, thus eliminating the neces- 





sity for adjustment. Spacers slipped 
over the clamping bolts permit the bolts 
to be tightened permanently. 


Ludlow Valve Manufacturing 
Company to Manufacture 


in Canada 


HE LUDLOW Valve Manufactur- 

ing Company, Troy, N. Y., will 
manufacture in Canada as The Cana- 
dian Ludlow Valve Manufacturing 
Company, Ltd. The offices are located 
at 930 Wellington St., Montreal, Que., 
and factories at Three Rivers, Que., St. 
Thomas, Ont., and Fort William, On- 
tario. 


Harvey Hubbell Twist-Lock 


Devices 


HREE-WIRE, live-rubber, twist- 
lock devices have been announced 
by Harvey Hubbell, Inc., Bridgeport, 
Conn. Live-rubber construction is pro- 
vided to add an unbreakable feature to 
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the plugs, connectors, and bodies. The 
devices are polarized and grounded to 
protect the user against the dangers of 
shock and fire hazard. Blades, when 
inserted in the receptacle or connector- 
body slots, may be locked in place by 
a slight turn or disconnected by a slight 
turn in the opposite direction. The de- 
vices are rated at 20 amp., 250 volts. 


Oster ''Tom Thumb" Pipe 
and Bolt Machine with 


Rotary Diehead 


STER Manufacturing Company, 

Cleveland, Ohio, announces that 

its “Tom Thumb” pipe and bolt machine 

is now available equipped with a rotary 
diehead. 

The regular pipe capacity of the ma- 
chine includes all sizes from % to 14 
in., with an extra capacity down to and 
including %-in. pipe. The regular bolt 
capacity covers bolt sizes ranging from 
¥% to 1% in., with an extra capacity to 
accommodate %4-, Ye-, 13%-, and 14-in. 
bolts. The machine can be furnished 
either as a bolt threader or with special 
equipment to handle nipples. The ro- 
tary diehead and open-type vise con- 
struction is incorporated to permit rapid 
handling. Overall dimensions are 24 in. 
high, 18 in. wide, and 29 in. long. The 
machine is equipped with a stock stop 
and an automatic trip which opens the 
diehead when the thread has reached 
the desired length. A hand trip also is 
furnished. Driving power is furnished 





by a 4-hp. universal, reversible motor 
and is transmitted to the machine by 
means of a V-belt drive. The machine 
is equipped with roller bearings. The 
electrical connection is made by plug- 
ging the leads into a light socket. 


Westinghouse "Inbuilt 


Cutout" for Lamps 


ESTINGHOUSE Lamp Com- 

pany, Bloomfield, N. J., announces 
the development of a protective short- 
circuiting device which, supplemental 
to the regular construction, may be 
built into the base of Mazda incandes- 
cent lamps designed for burning on 
series circuits. This device is known as 
the “Inbuilt Cutout.” 

In addition to the greater conven- 
ience of relamping after burn-out, lamps 
with this device are characterized by 
two advantages: First, it serves as a 





reliable means for quenching the arc 
which, upon burn-out of the filament, has 
occasionally persisted. Second, because 
it is said to operate with lesser varia- 
tion from designed breakdown voltage 
than is the case with short-circuiting 
filaments, the cutout makes it possible to 
operate small series circuits of only a 
few lamps. 

Inbuilt cutout lamps may be used with 
present film cutout sockets, with no 
change in the films previously used, or 
by substituting a piece of insulation, 
preferably mica, for the film heretofore 
used. 


Howell Adjustable-Shaft 


Motors 


66 ED-BAND,” adjustable - shaft 

motors for use in driving pumps 
have been announced by the Howell 
Electric Motors Company, Howell, 
Mich. Adjustment of the shafts is ac- 
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complished by means of threads ma- 
chined in the cast-steel housings. Each 
motor is constructed so that adjust- 
ments can be made with a wrench 
while it is in operation. Thus maximum 
capacity of each pump can be obtained 
at maximum efficiency of its motor 
while the unit is in operation by means 
of the adjustable-shaft feature. The 
lubrication chamber is totally inclosed 
while adjustments are being made. Mo- 
tors are available in vertical, horizontal, 
constant-speed, multi-speed, single- 
phase, and polyphase types. 


Triplex Time Switch 


HE TRIPLEX time switch is an- 

nounced by the Triplex Products 
Corporation, Clifton, N. J., a subsidiary 
of the Triplex Safety Glass Company 
of North America. A Waltham Watch 
Company self-starting, synchronous-mo- 
tor movement eliminates winding. 

Time is visible on a silver-finished 
standard clock dial, with raised bronze 
numerals, through a glass window in 
the door of a cadmium-plated steel 
housing. This housing is furnished 
with knockouts at sides, bottom, and 
back and can be padlocked and sealed. 

The switch unit is a Mercoid snap- 
action switch mechanism with Mercoid 
mercury tubes, operated by “on” and 
“off” control-clamp cams located on a 
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24-hr. rim rotating around the clock 
dial. The minimum operating time cycle 
of the switch is 30 min. The clock is 
set by means of a knurled thumb screw 
located at the center of the dial. Turn- 
ing this thumb screw also rotates the 
24-hr. rim, which for convenience is 
marked from 6 P.M. to 6 A.M. with 
gold numerals and divisions on a black 
bronze background, and from 6 A.M. 
to 6 P.M. with black bronze numer- 
als and divisions on a silver background. 

The operating times of the switch 
may be set and checked to the nearest 
minute. A hand-throw lever operates 
the switch without upsetting the regu- 
lar times of operation. 

Switches may be obtained in 20-, 40-, 
60-, or 80-amp. capacities at 110/220 
volts with the synchronous motor ar- 
ranged for 110 volts, 60 cycles. Clock 
motors for 220 volts or for 50 cycles 
may be supplied. 

Molded terminal blocks are located 
near the bottom of the housing. Wir- 
ing connections are made so that a sep- 
arate source of power can be used to 
operate the clock movement if desired. 


Liquilox Protective Coating 


| Pde Company, Ltd., 576 Sub- 
way Terminal Bldg., Los Angeles, 
Calif., announces the development of a 
protective coating, known as Liquilox, 
that is made by a secret process from 
an ore found in Western United States. 
It contains no dyes, lamp black, rosin, 
asphalt, gilsonite, or vegetable or animal 
oils. According to the announcement 
the coating offers protection against 
acids, alkalies, salts, indirect heat, and 
other destructive forces that deteriorate 
wood, fabrics, metal, stucco, and ce- 
ment. It may be applied to hot or cold 
surfaces with a gun or a brush. 


Midwest Welding Fittings 


LB een fittings in the form of 
90-deg. ells, 45-deg. ells, heads, 
saddles, and sleeves are announced by 
the Midwest Piping & Supply Company, 
Inc., 1450 South Second St., St. Louis, 
Mo. Each ell is formed to its radius 
and sectional diameter by a special 
compression-sizing operation and is 
subjected to a hydrostatic test pressure 
25 per cent greater than the mill test 
of the corresponding pipe. Each inch of 
the ell diameter is provided with % in. 
of tangent. One piece of plate forms 
the material for each ell. A welded, 
longitudinal seam is provided along the 
inner circumference. 

Welding heads are made ellipsoidal 
in form to reduce the unit stress to a 
minimum. A long tangent is provided 
so that the circumferential weld to the 
pipe will be entirely in tension. 
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The sleeves are used to reinforce a 
butt-line weld between two pieces of 
pipe. By relieving the butt weld of any 
bending stress and much of the tensile 
stress, each sleeve acts to keep the joint 
tight. The transverse recess permits 
the application of the sleeve over the 
conventional line weld. 

Welding saddles are used to rein- 
force the junction of the neck and body 
of a welded header. In application, the 
neck is welded to the body in the con- 
ventional manner for tightness, after 
which operation the saddle is slipped 
down the neck until it fits snugly against 
the body and welded in place with a 
heavy bead. Saddles are made of fire- 
box steel. 


Marion Type 120 Gasoline 


Excavators 


YPE 120, %-cu.yd., gasoline exca- 

vators have been announced by The 
Marion Steam Shovel Company, Ma- 
rion, Ohio. The machines are available 
in the shovel, dragline, clamshell, or 
crane types. Features of the line are an 
inside dipper handle, an oversize rotat- 
ing gear, high ground clearance, and 
centralized machinery mounting. The 
boom hoist cable is a four-part line 
operating from a drum located on the 
deck of the revolving frame.- The brake, 
locking pawl, and gear are arranged to 
provide positive locking when digging 
and fast movement of the boom. The 
upper frame revolves on ball bearings. 












Howe “Jak-Tung" Truck 


OWE Chain Company, Muskegon, 
Mich., announces the “Jak-Tung”’ 
truck for industrial and warehouse use. 
It uses the construction of the tote truck 





as its basic principle of design. The 
truck may be used as a hand truck, 
trailer, or for temporary storage. The 
body, which may be shaped to suit the 
product to be handled, is attached per- 
manently to two rear wheels and to a 
malleable-iron leg in front. These parts 
of the truck comprise the storage unit. 
When used as a truck, a jack-tongue 
is inserted in the drawbar and, with a 
downward movement of the handle, the 
bottom of the front leg is lifted 1% in. 
above the floor. To couple in a tractor 
train the jack-tongue is removed, and 
a trailer hitch is inserted in its place 
and coupled to the clevis of the preced- 
ing truck. All wheels are equipped 
with ball bearings. 


Esterline-Angus Flush-Type 


Graphic Meters 


LUSH-TYPE graphic instruments, 

known as No. 931, have been devel- 
oped by The Esterline-Angus Company, 
Indianapolis, Ind. They are designed so 
that the entire instrument is accessible 
from the front. Provision is made for 
illuminating the scales and charts. Cases 
are of a cast-aluminum alloy and may 
be furnished in single or twin types. A 
black-enamel finish is standard. Doors 
are fitted’ with automatic latches and 





pull and tubular locks. The instruments 
may be furnished with either spring- 
clock or telechron-clock chart drives 
for chart speeds of 34, 1%, 3, 6, and 12 
in. per hr. When desired, a “quick- 
trip” attachment can be supplied to give 
chart speed in inches per second. By 
removing four screws, the entire chart 
drive can be lifted out of a unit. 


Westinghouse Motors for 


Deep-Well Pumping 


hae cafe vertical, hollow- 
shaft motors for deep-well pump- 
ing have been announced by the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 

Water cannot drip into the motors 
because of their solid weather-proof 
hoods. A jaw-type clutch protects each 





unit from damage in case of a power 
reversal and provides for adjustment of 
the pump shaft. Other features in- 
clude directed ventilation, cartridge- 
type thrust .bearings, dual-protected in- 
sulation, and interchangeable pre-wound 
primary cores. Motors are available in 
all commercial speeds, frequencies, and 
voltages. 


General Electric Oil Circuit 


Breakers 


ENERAL Electric Company, Sche- 
nectady, N. Y., announces a line 
of triple-pole, oil circuit breakers for 
outdoor service designated Type FKO- 
60. The breakers can be furnished 
mounted on self-supporting, steel frame- 
works; for pole-mounting applications ; 
or for manually, solenoid-, or motor- 
operated requirements. 
Type FKO-60A breaker has an inter- 
rupting rating of 50,000 kva. and is 
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equipped with blade-and-finger contacts. 
It utilizes the plain-break principle of 
are interruption. Each pole is in a sep- 
arate oil tank. 

Types FKO-60B and FKO-60C break- 
ers have interrupting ratings of 100,000 
and 175,000 kva. respectively. They 
have separate oil tanks for each pole 
and operate on the oil-blast principle. 
An insulating chamber is fitted within 
each tank. In each chamber an exhaust 
port is located adjacent to one of the 
breaks in each phase. A pressure is set 
up in the oil by the arcing of the con- 
tacts. The only vent for the oil under 
pressure is the exhaust port. Therefore, 
a blast of oil is forced through the arc 
between the contacts adjacent to the ex- 
haust port, thus introducing sufficient 
dielectric to suppress the arc. 


General Radial Drill Model B 
Lathe 


HE GENERAL Radial Drill Com- 

pany, Cincinnati, Ohio, announces 
the Model B screw-cutting lathe, which 
is adaptable to general-purpose work. 
Its swing is 11 in., and it is made in 
4-ft., 5-ft., and 51%4-ft. lengths of bed. 
The unit incorporates the Gibbs V-disk 
drive, which runs as an idler between 
the driving and the driven cones. A 
star knob on top of the inclosed head 
adjusts the speeds. The lathe has a 
thread range of from 8 to 224 threads 
per in. It is adapted especially for such 
work as refacing valves, finishing pis- 
tons, truing armature commutators, and 
making bushings. The spindle is hol- 
low. The compound has a 2%-in. travel 
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and may be adjusted to any angle. Car- 
riage, bottom, and top slides are pro- 
vided with adjustable gibs. Standard 
equipment includes a motor, a switch, 
electrical connections, a small faceplate, 
two centers, a center sleeve, a tool post, 
a thread-chasing dial, a set of wrenches, 
and an instruction sheet. 


Bucyrus-Erie Loadmaster 
Equipped with 20-in. 
Electromagnet 


HE LOADMASTER, made by 

Bucyrus-Erie Company, South Mil- 
waukee, Wis., and mounted on either 
wheels or crawlers, now may be ob- 
tained equipped with a 20-in. Ohio 
magnet. This magnet equipment makes 
the machine useful for handling scrap 
iron and small castings which ordinarily 





require considerable time for hooking. 
Power is supplied to the magnet by a 
Kohler 2-kw. gasoline-electric plant 
mounted on the truck frame of the 
crane. 


Cee-Bee Cleaning Com- 
pounds 


EE-BEE Laboratories, Ltd., 655 

East Gage Ave. Los Angeles, 
Calif., announces a line of industrial 
cleaning compounds known as “Cee-Bee 
Cleaning Compounds Supreme.” The 
compounds are reported to contain no 
acidic preparations or other harmful 
ingredients dangerous to man or prod- 
uct. They are physical agents and do 
not combine with oil, grease, or other 
foreign matter. The compounds clean 
by the process of de-flocculation of 
solids and the emulsification of liquids. 
They may be applied by hand, by im- 
mersion, by pressure gun, or through 
circulation. 


Electric Controller Motor 


Starter 


O. 2 TYPE ZO across-the-line 
motor starter has been introduced 

by The Electric Controller and Manu- 
facturing Company; 2700 East 79th St., 





Cleveland, Ohio. The starter is a self- 
contained unit, totally inclosed in a 16- 
gage, pressed-steel case, with oil-im- 
mersed main- and control-circuit con- 
tacts and vapor-proof overload relays. 
The case is also dust-tight. 

Particular attention has been given 
quiet operation. This has been accom- 
plished by the use of a_ three-pole 
E-shaped magnet, on the center pole of 
which is mounted the moisture-proof 
operating coil. The upper pole of this 
magnet is half shaded, the middle pole 
not shaded, and the lower pole com- 
pletely shaded. This design eliminates 
chattering and hum. It produces a uni- 
form pull on the armature through two 
additional fluxes of different phase an- 
gles superimposed upon, and out of 
phase with, the main flux set up by 
the line current. A molded bakelite 
bushing is used in the arm bearing. 

Two thermal-type, overload relays 
are used to protect motors against sin- 
gle-phase and overload conditions. Start- 
ers are tested and shipped with over- 
load relays set to trip at 125 per cent 
of full-load motor current. When de- 
sired, this setting may be changed to 
any value between 100 and 150 per cent 
by turning a small knob located on the 
outside of the relay cover. 


General Electric Code Wire 
with Colored-Rubber 


Insulation 


O IDENTIFY its various grades 

of code wire, colored-rubber insu- 
tion has been adopted by the General 
Electric Company, Schenectady, N. Y. 
Thus, assurance that installations are 
up to specifications is provided without 
the need for laboratory tests. By means 
of this marking, the grades of wire in 
an installation may be identified at any 
time. Three grades will be marked as 
follows: code-black; intermediate-red ; 
30 per cent-green. 
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Universal ''Heliocentric" 


Speed Reducer 


H ELIOCENTRIC speed reducers in 
single-, double-, and triple-stage 
units, in capacities from 4% to 150 hp., 
and in ratios from 20 to 1 to 1,000,000 
or more to 1, have been announced by 
the Universal Gear Sales Corporation, 
19th and Martindale Ave., Indianapolis, 
Ind. They can be furnished in straight- 
line, vertical, or right-angle drive. 

Units consist of three parts; the sta- 
tionary part, the high-speed rotating 
part, and the slow-speed rotating part. 

The stationary part consists of the 
case, the internal rack, the end covers 
supporting the bearings for the high- 
and slow-speed rotating parts, and the 
oil seals. 

The case is made of 1% per cent 
nickel cast iron except for mill-type 
construction when it is made of cast 
steel. End covers are provided with 
filler plug and vent, oil-level plug and 
drain plug. 

The high-speed rotating element is 
an S.A.E. 3140 (chrome-nickel) steel- 
forged shaft, heat-treated, turned, and 
ground to size. 

On small units plain bearings are 
used, while on the larger units the shaft 
is supported at both sides of the shaft 
eccentrics by double-row ball bearings 
with inner races clamped to the shaft 
by locknuts. 

The high-speed element is mounted 
within the slow-speed element except 
for the shaft projection outside of the 
case. As the high-speed element rotates 
in the same direction as the slow-speed 
element, the relative speed of the ball 
bearings forming the contact between 
the eccentrics and the plungers is the 
difference between the speed of rota- 
tion of the high-speed and the slow- 
speed shafts. 

The slow-speed rotating element con- 





sists of a heat-treated, forged-steel out- 
put shaft, a companion flange of the 
same material and, bolted and doweled 
between them, a plunger holder or a 
pair of duplicate plunger holders (de- 
pending upon the size of the unit) of 
cast iron. 

The slow-speed element assembly is 
mounted in a pair of Timken roller 


*sbearings at each end of the case. 
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Cutler-Hammer Float-Oper- 


ated Motor Starters 


UTLER-HAMMER, Inc., 253 
North 12th St., Milwaukee, Wis., 
announces a line of float-operated, sin- 
gle-pole, starting switches for small a.c. 
and d.c. motors applied to sump pumps, 
open tanks, and similar equipment. 
Switches are designed to provide 
across-the-line starting and free-trip- 
ping, thermal-overload protection. When 
applied to larger motors, the same 
switches can be provided without over- 
load protection so that they can be used 
as master switches in the control cir- 
cuit of separate automatic starters. 
Units also can be furnished without the 
float accessories for use as lever-oper- 
ated master switches. 
Double-break, silver contacts are op- 
erated by a make-and-break mechanism. 








Operating lever and shaft are reversible 
in the case, and the lever can be shifted 
to any angular position of the shaft. 
Starting switches are available in maxi- 
mum ratings up to %4-hp. at 110 or 220 
volts for a.c. circuits, and up to 1/6-hp. 
at 110 volts for d.c. operation. 


Borden "Beaver" Portable 
Pipe Machine 


S TEEL, wrought-iron, brass, or cast- 
iron pipe ranging in size from ¥% to 
2 in. may be cut, threaded, and reamed 
on the “Beaver” Model A pipe machine, 
which has been announced by The Bor- 
den Company, Warren, Ohio. 

Three opening dieheads are supplied, 
4x¥% in. 1x1% in., and 1%x2 in. in 
size. Dies are adjustable for over- or 
under-size pipe. In operation it is not 
necessary to back off over-finished 
threads. The machine is driven by a 
reversible, 14-hp. universal motor which 
will operate on a 110-volt lighting cir- 
cuit. Aluminum housings and an ex- 
ternally mounted oil pump are other 
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features of the machine. Pipe up to 12 
in. in size can be cut and threaded on 
the machine by tilting the diehead back 
out of the way and using a universal 
shaft and geared diestocks and pipe 
cutters. 


Euclid Crane & Hoist Com- 
pany Merges with Arming- 
ton Engineering Company 


NNOUNCEMENT is made of the 
merger of The Euclid Crane & 
Hoist Company and The Armington 
Engineering Company, both of Euclid, 
Ohio, into the Euclid-Armington Cor- 
poration. 


Norma-Hoffmann Felt-Pro- 


tected Ball Bearings 


DDITION of the “7000” Series 
felt-protected, closed-type ball 
bearings to its line of self-protected 
“Precision” bearings is announced by 
the Norma-Hoffman Bearings Corpora- 
tion, Stamford, Conn. Units are lubri- 
cant packed and are designed to prevent 
the entrance of dirt and moisture. The 
seal consists of a felt washer and a thin 





fiber ring interposed between split snap- 
rings held in a groove in the outer ring. 
The inner ring is recessed to present 
a shoulder which, with a felt washer, 
forms a labyrinth against the escape of 
lubricant. Bearings may be clamped on 
both sides and will carry thrust loads 


in combination with radial loads. They 


are available in a full range of sizes 
and interchange in overall dimensions 
with other standard makes. 


Trumbull Front-Operated 


Safety Switches 


oe B.” FRONT-OPERATED safe- 

* ty switches have been announced 
by The Trumbull Electric Manufactur- 
ing Company, Plainville, Conn. In con- 





struction the switches possess all of the 
features of the side-operated type with 
the following additional features: The 
front-operated switch permits closer 
mounting in applications in which space 
in limited. The lower half of the cover 
is hinged at the center and interlocked 
with the switch handle. The cover may 
be lifted to renew fuses when the switch 
is in the “off” position. A slot in the 
end of the handle permits stick opera- 
tion when the switch is installed out of 
reach. The handle guard is equipped 
with slots for locking the switch in 
either “on” or “off” position. Removal 
of four screws permits the entire cover 
to be taken off for switch inspection. 


Ohio Brass Feeder-Wire 


Insulator 


DDITION of a feeder-wire insula- 
tor to its list of line-material prod- 

ucts is announced by the Ohio Brass 
Company, Mansfield, Ohio. The insula- 
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tion is provided by a 3%-in. petticoat 
of “Dirigo” insulating compound lo- 
cated beneath the metal parts. A hole 
is molded in the bottom of the insula- 
tion to suit l-in. standard wood pins. 
Holding the cable in place is a clamp- 
ing piece which is, in turn, held down 
by means of a capped nut. Corrugations 
on the bearing surface of the nut en- 
gage with teeth on the opposing face 
of the clamping piece. The insulator’s 
1%4-in. seat will accommodate standard 
500,000-circ. mil weatherproof cable. 


American Engineering Elec- 
tro-Hydraulic Transmission 


EVELOPMENT of a 5-hp. elec- 

tro-hydraulic transmission unit is 
announced by the American Engineer- 
ing Company, Philadelphia, Pa. The 
transmission consists of three parts: a 
constant-speed electric motor, a con- 
stant-speed, variable-stroke hydraulic 
purap, and a variable-speed, constant- 
stroke hydraulic motor, mounted on a 
combined bedplate and oil reservoir. 
Both the hydraulic pump and the hy- 
draulic motor are of multi-cylinder de- 
sign. 

In operation, the electric motor drives 
the pump shaft at a constant speed. 
The hydraulic pump delivers oil to the 
hydraulic motor at a rate corresponding 
to the stroke of the pump. The stroke 
may be varied to give any desired speed 
of the hydraulic motor between 1 and 
1,000 r.p.m. in either direction, by ad- 
justment of a handwheel. Full rated 
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torque is developed at any speed in the 
range. Because the torque is constant, 
the horsepower output varies with the 
speed of the hydraulic motor. At maxi- 
mum speed the unit will develop 5 hp. 
continuously. Oil in the system is cooled 
by a fan mounted on the pump end of 
the electric motor shaft. 

The unit is 30 in. long, 14 in. wide, 
and 16 in. high overall. 


General Electric Sunlamp 


Fixtures 


able Sunlamp fixtures for use in 
conjunction with Type S-2 Sunlight 
Mazda lamps have been announced by 
the General Electric Company, Bridge- 
port, Conn. The fixtures are available 








in four models known as K, L, M, and 
P. When equipped with one of the fix- 
tures, an S-2 lamp will consume 175 
watts. 

| 


Easton Car Buys Lakewood 
Industrial Division 


CCORDING to a recent announce- 
ment, the Easton Car and Con- 
struction Company, Easton, Pa., has 
purchased the Industrial Division of 
The Lakewood Engineering Company. 
The complete Lakewood line of tier 
trucks, electric trucks, trailers, skids, 
and industrial cars will be manufac- 
tured at the Easton plant. 


Central Iron & Steel Slotted 


Floor Plate 


ENTRAL Iron & Steel Company, 
Harrisburg, Pa., announces the de- 
velopment of a slotted floor plate de- 
signed especially for non-skid character- 
istics. The slotted construction permits 








free ventilation, free drainage, and pas- 
sage of light. These features recom- 
mend the use of the plate for fire escapes 
and exterior platforms; flooring and 
galleries in industrial plants where 
trapped fumes, gases, or heat may pro- 
duce a hazard; and walkways around 
machines where light is valuable. Plates 
are available in sizes up to 72 x 240 in., 
and in standard thicknesses. 


Jackman "Jay Tee" Screw 


Extractors 
EVELOPMENT of a line of screw 


extractors has been announced by 
the Jackman Tool Company, Inc., 5209 
Baum Blvd., Pittsburgh, Pa. By the 
use of the extractors, parts of broken 
bolts or studs may be removed from 
machine parts without removing or 
loosening any other bolts. After the end 
of the broken bolt has been drilled so 
that it is reduced to a shell of the right 
size, the extractor is tapped in. Its 
flutes grip the shell tightly so that the 
shell can be screwed out. The extractors 
are of heat-treated steel with milled 
flutes. They are available in sizes for 
bolts up to 3 in. in diameter and in two 
lengths for deep or shallow extracting. 











Westinghouse Photo-Elec- 


tric Lighting Control Relay 


A PHOTO-ELECTRIC lighting con- 
trol relay that utilizes the intensity 
of natural light to control artificial 
lighting automatically has been devel- 
oped by the Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pa. When the intensity of day- 
light decreases to a predetermined point, 
the device turns on electric lights and, 
conversely, when the natural light 
reaches a predetermined intensity, it 
turns the lights off. 

Operation of the instrument is ef- 
fected by variations in the intensity of 
the light that falls on a photo-electric 
tube. These variations produce propor- 
tional changes in the amount of current 
passing through the tube. After being 
amplified in a special tube, the current 
energizes a primary relay controlling 





an auxiliary contactor which, in turn, 
operates the main contactor controlling 
the lighting installation. 

A cast-aluminum box, equipped with 
a glass hood to admit the light, com- 
prises the case of the instrument. In- 
side the case and mounted above a mi- 
carta panel are a photo-electric tube, an 
amplifier tube, and a primary relay. 
Beneath the panel and within the case 
are located fixed condensers, a trans- 
former, an auxiliary contactor, and po- 
tentiometers for adjusting the device 
for operation at different intensities. 
The potentiometers are regulated by two 
dials located on one side of the box. 
One dial controls the intensity at which 
the instrument turns on the lights, and 
the other controls the intensity at which 
it turns them off. The foot-candle range 
of the dials may be varied by the use 
of a three-position plug switch located 
between the dials. 


Production Engineering Sur- 
facing Files 
URFACING files for flat, true sur- 
faces have been announced by the 
Production Engineering Company, 
West 1848 Broadway, Spokane, Wash. 


Fach unit may be used in the same man- 
ner as a plane, or the work may be 
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drawn over the file after it has been 
gripped in a vice or screwed to a bench. 
The tools are made of alloy steel. Tooth 
throats are rounded to prevent the teeth 
from becoming clogged with loose ma- 
terial. For this.reason the files are rec- 
ommended for use with soft materials, 
such as babbitt and aluminum. 


General Electric Electric- 


Steam Generators 


LECTRIC-STEAM generators 

have been announced by the Gen- 
eral Electric Company, Schenectady, 
N. Y. The machines are available in 
two pressure ratings—100 and 200 Ib. 
per sq. in—and in various sizes and 
electrical ratings. 

A standard unit consists of a suitable 
steel container in which one or more 
helicoil sheath-wire immersion heaters 
are inserted. The generator is provided 
with standard boiler fittings, including 
a safety valve, steam gage, water col- 
umn, blow valve, and steam valve. Typi- 
cal control equipment consists of a mag- 
netic switch and an automatic pressure 
governor which, when operated in con- 
junction with a low-water alarm, auto- 
matic heat-shut-off switch, and a device 
for automatically feeding additional 
water to the generator, make the equip- 
ment completely automatic in operation. 

Generator shells are available in a 





number of standard sizes. Shells of the 
same dimensions may be supplied for 
each of the two pressure ratings. Sev- 
eral different kw.-input ratings are ob- 
tainable for any given generator. The 
highest rating for each shell is its nor- 
mal rating. The units are designed to 
operate on 115-, 230- or 440-volt, a.c. or 
d.c. circuits. 
eg 


Cutler-Hammer Explosion- 
Proof Starter 


' ? EXPLOSION-PROOF, across- 
the-line, automatic starter for a.c. 
squirrel-cage induction motors has been 
announced by Cutler-Hammer, Inc., 253 
North 12th St., Milwaukee, Wis. A 





distinguishing feature of the unit is that 
the thermal-overload mechanism which 
is used with the contactor is immersed 
completely in oil. The starter is de- 
signed to comply with the Underwriters’ 
requirements for installations in which 
such materials as lacquers, gasoline, and 
alcohol are present in the atmosphere. 
A 6:+in. head of oil is necessary to open 
the contacts. The oil level is shown by 
a float-operated oil indicator. A special 
provision is made for bringing all in- 
coming wires to the terminals below the 
oil level. Threaded conduit openings and 
a compound-filled junction box are other 
features. 
* 


Westinghouse Vacuum-Type 


Mazda Lamps 


ESTINGHOUSE Lamp Com- 

pany, East Pittsburgh, Pa., an- 
nounces vacuum-type, 30-watt Mazda 
lamps in G-19 bulbs. In addition to:the 
standard inside-frosted style, the lamps 
may be furnished outside coated in five 
colors: white, ivory, flametint, rose, and 
red. Lamps are designed for 115- and 
120-volt circuits and for a 600-hr. life. 
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Cutler-Hammer Branch-Cir- 


cuit Fuse Panels 


RANCH-CIRCUIT fuse panels, 
known as the “4355” line, have 
been announced by Cutler-Hammer, 
Inc., 253 North 12th St., Milwaukee, 
Wis. The line includes four-, six-, 
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eight-, ten-, and twelve-circuit panels 
for both flush and surface mounting. 
Important features of the line are: uni- 
versal, unit-type “Thermoplax” fuse 
blocks; removable front plates; large 
washer-head terminal screws; bronze, 
nickel-plated screw shells; and nickel- 
plated exposed metal parts. The panels 
can be furnished in either a black-japan 
or an aluminum-enamel finish. 


Hammond V-Belt Grinder 


AMMOND Machinery Builders, 

Inc., Kalamazoo, Mich., announces 
a general-purpose grinder designed to 
incorporate a multiple V-belt drive. The 
totally inclosed and ventilated motor is 
mounted in the rear of the pedestal so 
that there is ample clearance between 
the grinding wheel and the spindle 
housing. The machine is designed to 
accommodate 10-, 12-, 14-, or 16-in. 
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grinding wheels to be used in conjunc- 
tion with 1-, 2-, 3-, and 5-hp. motors. 
The entire spindle assembly can be re- 
moved from the pedestal without dis- 
turbing the other parts. Other features 
of the machine are oversize ball bear- 
ings with double-labyrinth seals; uni- 
versal, adjustable wheel guards; and ad- 
justable, shatterless-glass eye shields. 


Delta-Star Gang-Operated 


Grounding Switch 


rT.» ELTA-STAR Electric Company, 

2400 Block, Fulton St., Chicago, 
Ill., has developed a gang-operated 
grounding switch for voltages up to 73 
kv. The blade-operating mechanism is 





mounted on metal supports. Floating 
contacts for line connection are sup- 
ported by a standard insulator unit. 
Rotating elements are equipped with 
greaseless-type ball bearings and an 
interlocking mechanism which permits 
all three blades to be opened and closed 
simultaneously from ground level. 


Meriam Indicating Flow- 


meter 


YPE*E indicating flowmeter has 

been announced by The Meriam 
Company, 1949 West 112 St., Cleveland, 
Ohio. The instrument measures the flow 
of air, steam, oil, water, or other liquids 
and gases in pipe lines by providing 
and measuring a differential pressure 
set up by the flow of the liquid or gas 
being metered. The differential pres- 
sure. is produced by the passage of the 
medium through a corrosion-resisting 
orifice plate inserted in a flanged cou- 
pling in the pipe line. Other charac- 
teristics of the device are an aluminum 














scale, monel-metal gland packers, and 
a heat-resisting glass mercury tube. The 
illustration shows an installation for 
measuring the flow of steam with 
atomic-hydrogen welded connections 
and water seals incorporated in the ar- 
rangement. 


Trumbull Range and Meter 


Service Switch 


WO, FOUR, or six branch-circuit 
cutouts may be furnished with the 
combination range and meter switch an- 
nounced by The Trumbull Electric 
Manufacturing Company, Plainville, 
Conn. The entire device is inclosed in 
a single box with separate covers over 
the switch and branch-circuit fuses.-The 
switch rating is 60 amp. at 125 to 250 
volts. 
A 60-amp. dead-fuse puller is pro- 
vided for the range circuit. 















(328) INsuLaTiIon — Catalog 32, 24 
pages, Lava insulation for various elec- 
trical and mechanical uses; magnesium 
oxide ceramic for vacuum tubes.—Ameri- 
can Lava Corporation, Chattanooga, Tenn. 


(329) ControL—Page 221-A and 221-B, 
Catalog 15, Trumbull “Nofuze” load cen- 
ters —The Trumbull Electric Manufactur- 
ing Company, Plainville, Conn. 


(330) Motors—Bulletin 2-1, 4 pages, 
Type RS repulsion-start induction single- 
phase motors.—Century Electric Company, 
1806 Pine St., St. Louis, Mo. 


(331) Heatrnc Units—Bulletin 230, 8 
pages, “Falcon” bare, electric, immersion 
heating units—H. O. Swoboda, Inc., 3400 
Forbes St., Pittsburgh, Pa. 


(332) Exectric EguipMent — Bulletin 
tin GEA-1441, 48 pages, electric equipment 
for oil refineries—General Electric Com- 
pany, Schenectady, N. Y. 


(333) ExectricaAL INSTRUMENTS—Cata- 
log 1290, 20 pages, “Bridge-Meg” and 
Varley loop “Bridge-Meg” resistance test- 
ers—James G. Biddle Company, 1211 
Arch St., Philadelphia, Pa. 


(334) Brarinc Mountincs — Bulletin 
102, simplified spindle and bearing mount- 
ing designs —Wyrick Engineering Com- 
pany, Wyandotte, Mich. 


(335) Tursines—Bulletin GEA-1450, 4 
pages, Type D-58, non-condensing, me- 
chanical-drive turbines.—General Electric 
Company, Schenectady, N. Y. 


(336) SPRINKLER EQuiPpMENT—Regula- 
tions of the National Board of Fire 
Underwriters for the installation of 
sprinkler equipment, as recommended by 
the National Fire Protection Association. 
—National Board of Fire Underwriters, 
85 John St., New York, N. Y. 


(337) SwitrcHes — Bulletin GEA-67B, 
CR2931 float switches for use with auto- 
matic pumping equipment for water-level 
control.—General Electric Company, Sche- 
nectady, N. Y. 


(338) TEMPERATURE ContTrot—Bulletin 
B-2, 46 pages, “An Electric System of 
Temperature Control,” use of electrical 
equipment for operating and controlling 
heating and ventilating appliances. De- 
tailed descriptions of various heating and 
ventilating systems, together with dia- 
grams illustrating the use of electrical 
equipment in each.—Barber-Coleman Com- 
pany, Rockford, IIl. 


(339) TrICHLORETHYLENE—Booklet, 38 
pages, “Trichlorethylene —Its Properties 
and Uses.”—The Roessler & Hasslacher 
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TRADE LITERATURE 


For copies, address the manufacturers concerned 


Chemical Company, Inc., Niagara Falls, 
N. Y. 


(340) SIGNALING Systems — Regula- 
tions of the National Board of Fire 
Underwriters for the installation, main- 
tenance, and use of proprietary, auxiliary 
and local systems for watchmen, fire 
alarm and supervisory service, as recom- 
mended by the National Fire Protection 
Association.—National Board of Fire Un- 
derwriters, 85 John St., New York, N. Y. 


(341) Motors — Bulletin GEA-1406, 4 
pages, Type SCR, explosion-proof, to- 
tally inclosed, fan-cooled, single-phase 
motors.—General Electric Company, Sche- 


nectady, N. Y. 


(342) Swircuinc Locomotive — Form 
3459, 30 pages, “The Storage Battery 
Switching Locomotive, Its Flexibility and 
Economy.”—The Electric Storage Battery 
Company, Allegheny Ave. and 19th St., 
Philadelphia, Pa. 


(343) FAHRALLoy—Folder “The Story 
of Fahralloy and Its Many Heat-and Cor- 
rosion-Resistant Applications.” — Ameri- 








COMING EVENTS 


National Safety Council—20th Annual 
Safety Congress, Chicago, Ill., Oct. 12 
to 16. Headquarters, Civic Opera Build- 
ing, Chicago, Ill. 


Illuminating Engineering Society— 
Annual Convention. Hotel William 
Penn, Pittsburgh, Pa., Oct. 13 to 16. 
Assistant Secretary, Frank G. Horton, 
29 West 39th St., New York, N. Y. 


American Gear Manufacturers Asso- 
ciation—Semi-annual meeting, William 
Penn Hotel, Pittsburgh, Pa., October 
15 to 17 inclusive. ecretary, T. ' 
Owen, 3608 Euclid Ave., Cleveland, Ohio. 


American Society of Mechanical Engi- 
neers—Annual meeting, New York City, 
Nov. 80 to Dec. 4. Secretary, Calvin 
Ww. _ 83 West 39th St., New York, 


aXe 


First National Exposition of Mechan- 
ical Handling Equipment—Grand Cen- 
tral Palace, New York, N. Y., Nov. 30 
to Dec. 5. Charles F. Roth, secretary. 


Second International Heating and 
Ventilating Exposition—In conjunction 
with the American Society of Heating 
and Ventilating Engineers and the 
American Society of Refrigerating En- 
gineers, Cleveland, Ohio, January 25 to 
29, 1932. The Exposition is under the 
direction of the International Exposi- 
tion Company, Grand Central Palace, 
46th St. and Lexington Ave, New 
York, N. Y 








can Manganese Steel Company, 389 East 
14th St., Chicago Heights, II. 


(344) Suction Hose—Folder No. 17 
of a series, Republic suction hose.—The 
Republic Rubber Company, Youngstown, 
Ohio. 


(345) CENTRAL STATION SIGNALING 
SystEM—Regulations of the National 
Board of Fire Underwriters for the in- 
stallation, maintenance, and use of cen- 
tral-station, protective-signaling systems 
for watchmen, fire-alarm and supervisory 
service, as recommended by the National 
Fire Protection Association. — National 
Board of Fire Underwriters, 85 John St., 
New York, N. Y. 


(346) Arc Wetpers — Bulletin GEA- 
1440, 8 pages, arc welders.—General Elec- 
tric Company, Schenectady, N. Y. 


(347) LumBer — Folder, ZMA pres- 
sure-treated lumber. — Curtin-Howe Cor- 
poration, 405 Lexington Ave., New York, 
N. Y. 


(348) Pacxtnc— Folder, The Goetze 
improved valve disk.—Goetze Gasket & 
Packing Company, 500 Allen Ave., New 
Brunswick, N. J. 


(349) GASoLINE-ENGINE GENERATORS— 
Catalog, gasoline-engine driven genera- 
tors ranging in capacities from 35 to 285 
kw.—The Sterling Engine Company, 1252 
Niagara St., Buffalo, N. Y. 


(350) Pumps—Folder, 6 advantages of 
this line of pumps.—Vickers, Inc., 7752 
Dubois St., Detroit, Mich. 


(351) Motors — Bulletin GEA-137B, 
Types TS and QS low-speed synchronous 
motors.—General Electric Company, Sche- 
nectady, N. Y. 


(352) Pumps—Bulletin 16-A, informa- 
tion on the construction and application 
of water-lubricated, deep-well pumps, 
ranging in size from 5 to 600 hp.— 
Pomona Pump Company, Pomona, Calif. 


(353) CHaAIN— Bulletin 41, drawings 
and applications of “Pumpkin Seed” 


chain. — The Morse Chain Company, 
Ithaca, N. Y. 
(354) Gears — Booklet, “Celoron 


Gears,” lists the properties and illustra- 
tions of many applications to high- and 
low-speed machinery. — The Continental 
Diamond Fibre Company, Newark, Del. 


(355) Marertats HANDLING — Bulletin 
129 “Jak-Tung” truck for hand or .trailer 
use.—The Howe Chain Company, Mus- 
kegon, Mich. 


(356) SIGNALING System — Bulletin 
GEA-148, 4 pages, automatic supervisory 
equipment. — General Electric Company, 
Schenectady, N. Y. 


(357) Rotter CHatn—Fifth edition of 
Catalog 57, roller chains and sprockets.— 
The Diamond Chain & Manufacturing 
Company, Indianapolis, Ind. 


(358) GEars—8-page pamphlet, straight 
bevel gears and gear generators——The 
Gleason Works, 1000 University Ave., 
Rochester, N. Y. 
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Curve for Determining Composition 


of Steel Best Adapted 
for Arc Welding 


XTENSIVE research has shown that poros- the defects mentioned above becomes a matter of 

ity and slag holes in the metal deposited by selecting steel of the correct composition, as indi- 

arc welding, when working on steel, probably are cated by the accompanying chart. It will be seen 
due to the composition of the steel rather than that this chart is based on the carbon content of 
to the electrodes or procedure employed. Assum- the steel, which determines the content of manga- 
ing the use of suitable electrodes and proper tech- nese, silicon, and aluminum suitable for the pro- 
nique, the production of welds that are free from duction of good welds. For example, if steel 


having 0.20 per cent car- 
bon is required, the 

























































































curves show that the sil- 
Le N2 icon content should be 
approximately 0.021 per 
Lt dN cent, with 0.40 per cent 
‘i manganese. If the steel 
10 10 has been deoxidized by 
Pe the addition of alumi- 
9 5) .O9 num, the amount of this 
Pen, element present should 
c not be in excess of 0.002 
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Safe Practices for Materials Storage 
Oils—Acids—Dry Materials 





AILURE of tanks or bins often endangers 

life and property. The question of design 
must be decided by the engineers and architects 
who take into consideration the materials to be 
stored, the available space, and the location of the 
tank or bin. However, it is advisable to consult 
the Fire Underwriters having jurisdiction, to- 
gether with the proper state and city officials, 
before starting the construction and installation of 
any tank—especially one of large size. 


Oi STORAGE TANKS 


Tanks of 100-Gal. Capacity or Less—Tanks of 
this size are used for many purposes. Portable 
tanks of about 50-gal. capacity equipped with 
wheels are available. Where oil cannot be piped 
from storage to the place where it is to be used, 
the portable tank is the safest equipment. The use 
of a portable tank has one minor disadvantage— 
the possibility of spilling the contents when re- 
moving oil. Slippery, oily floors cause accidents. 

A stationary tank of this size is very useful, 
especially if it is of modern design with a hand 
pump and provision for drainage to the interior 
of oils that overflow the small containers. The 
stationary tank can be connected to a pipe line 
so that it can be filled or emptied, as desired, by 
a pump connected to larger storage tanks located 
in basements or outside of the building, either 
under or above ground. 

Storage Tanks of Medium Size (100- to 300- 
Gal. Capacity )—Although tanks of this size often 
are similar in construction to the smaller-size 
tanks, it is advisable to locate them in designated 
oil rooms, which preferably should be detached 
buildings. Where this separation is impractical, 
the tanks should be buried. It is necessary to pro- 
vide these tanks with standard vents. 

Tanks of Capacities Greater than 300 Gal.—lf 
it is necessary to store large supplies of oil, it 
usually is more economical to purchase it in quan- 
tities greater than 300 gal. Storage systems for 
quantities over 300 gal. are governed by regula- 
tions similar to those for medium-size systems. 


Underground Storage—Large quantities of 
flammable liquids should be kept in underground 
storage tanks placed outside of buildings. It is 


preferable to locate the tanks at least 50 ft. from 
important buildings. Where this arrangement is 
impossible, the limit of individual tank capacity 
permitted should be dependent upon the location 
of tanks with respect to adjacent buildings. The 
top of an underground tank should be below the 
level of the lowest pipe line running from it and 
not less than 2 ft. below the surface of the 
ground. Tanks should be set on firm foundations 
and surrounded with well-tamped earth or sand. 
Pits, unless filled with sand, are objectionable 
because vapors can accumulate in them. The Na- 
tional Fire Protection Association recommends 
that tank capacities be considered in connection 
with the proximity of buildings in the relations 
shown in the accompanying table. 

Oils can be withdrawn from underground tanks 
by pumps. Both the pumps and the piping sys- 


Maximum Capacity of Tanks for Underground Storage 
For Oils of 100-Deg. F., Flash Point or Over 
Location Capacity 
If the top of the tank is lower than all 
floors, basements, cellars, or pits of 
buildings 
(a) Within a radius of 50 ft 
(b) Within a radius of 40 ft 
(c) Within a radius of 30 ft 
(d) Within a radius of 25 ft 
(e) Within a radius of 20 ft 
(e) Within a radius of 10 ft 
(f) If within 10 ft. of any building and 
the top of the tank is above the 
lowest floor, basement, cellar, or 
pit, of the building 


For oils of a lower flash point the allowable tank sizes are 
much smaller than those stipulated above. 











tems should be arranged so that, when the system 
is not in operation, all of the oil will flow back 
into the tanks. It is desirable to install pumps 
in a small isolated annex rather than in any por- 
tion of a main building. Air-pressure systems 
used to force gasoline out of tanks should be of 
a type approved by the local Fire Underwriters. 

When the storage tank is filled from a tank 
car or motor vehicle, a continuous hose or piping 
of a type which will prevent leakage between the 
car or automobile and buried tank should be used. 

(To be continued) 


Courtesy National Safety Council 
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